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the results of the season's work. 
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I. — A General Geological Map of the Province, showing the probable 
limits of Formations. 

n. — A Plan of the exposed Antimony Veins in Prince William Parish, 
on the property of the Brunswick Antimony Company. 

III. — A Plan of the Letite Copper Mine, (Wheal Louisiana,) showing the 
structure of the Rocks in the Mascaben Peninsula. 
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INTRODUCTORY CHAPTER. 



The Geology of New Brunswick has formed the subject of four Reports 
by the Ifite Dr. Abraham Geaner, written daring the years 1839 to 1842 in- 
clusive, twenty three years having elapsed since the date of Dr. Gesnet* s 
last official contribution to our knowledge respecting the Mineral resources 
of the Province. 

In 1849 the late Dr. Robb contributed an admirable resume of known facts 
connected with the Geology of New Brunswick to Professor Johnston, who 
was engaged by the Government during the same year to report on the Soils 
of the Province, and theii* capabilities for agricultural purposes. Dr; Robb's 
communication was accompanied by an excellient Geological Map, coinpiled, 
as he himself states, from the Reports of Dr. Gesner, Dr. Jackson'is Reports 
on the Geology of Maine, Sir Charles Lyell's Travels in North America, 
and his own personal observations and enquiries. 

In 1851 Dr. Robb, in conjunction with Professor Taylor, prepared a Report 
on the ^^ Asphaltum Mine at Hillsborough," which all subsequent experience 
during the past thirteen years has shown to be a correct exposition, ae far as 
it goes, of the Geology of the Albert Mine. 

Dr. Dawson, of M^Gill College, Montreal, in conjunction with Sir Charles 
Lyell, h^s established the true age of the Albert Shates, and \h his ' Acadian 
Geology' a portion of Albert County is especially noticed, and some of the 
i^ock formations on the coast of the Bay of Fundy. 

Dr. Dawson has subsequently written some very valuable papers on ^' The 
Flora of th^ Carboniferous Period in Nova. Scotia,** and " The Flora of the 
Devonian Period in North SSastern America,'* in which important references 
are made to New Brunswick rocks. 

in August 1863, Mr. Q. F. Matthew of Saint John, published in the Cant- 
dian Naturalist and Geologist, a most creditable and aible Paper, entitled 
" Observations on the Geology of Saint John County, N. B.** ; and in 1864, 
Professor Bailey, of the University of New Brunswick, communicated to 
His Excellency the Lieutenant Governor, a very interesting and well written 
^^ Report on the Mines and J)dinerais of New Brunswick.*' The same gen- 
tleman has also published in the Canadiat) Naturalist and Geologist for April 
1864, a Paper entitled *' Notes on the Geology and Botany of New Bruns- 
wick,*** with a Map of the country on the course of the rivers between the 
mouth of the Tobique and the mouth of the Nepisiguit. . 

These contributions to the Geological bibliography of New Brunswick, 
have been frequently referred to in the following pages, together with others 
which are CQumerated either in notes of reference or in a list of works con- 
sulted, given at the close of the introductory Chapter. 

* Read before the Natural History Society of New Bruntwick 12th February 1864. 
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X. INTRODUCTORY CHAPTER. 



In May 1864, after an interview with Sir W. E. Logan, the Director of 
the Geological Survey of Canada, I addressed a letter to that eminent 
Geologist, soliciting his co-operation and that of Professor Hunt and Mr. 
Billings, in relation to the rocks and fossils of New Brunswick, partly with 
reference to my contemplated preliminary explorations, and partly in antici- 
pation of any future action that the Government of New Brunswick might 
be disposed to take with regard to a complete Geological Survey of the 
Province. 

The answer of Sir W. E. Logan, together with my communication to him, 
are appended,* and no words from my pen are necessary to show the vast 
advantage which must result to New Brunswick, from having the opinion 
of Sir William Logan and his associates on the rocks of the Province ; but I 
should not do justice to my own feelings if I- were to permit this public 
opportunity to escape me of expressing a grateful sense, as far as I am con- 
cerned, of the disinterested kindness of Sir William Logan, and the gentle- 
man of the Canadian Geological Survey, or to record my admiration of a 
zeal for Science alone which induces those gentlemen to undertake a 
laborious task, for which they jask no other recompense than that which 
Science herself can give^ 

In the preparation of my preliminary Report, I have frequently had 
occasion to scrutinize the labours of the late Dr. Robb ; and here I venture 
to express, not only a very high opinion of the value of the work he has left 
behind him, but a strong appreciation of his trustworthy observations, and 
(&£ his scrupulously conscientious record of facts. Through the kindness of 
hiis brother, Mr. Charles Bobb, of Montreal, I have been permitted to peruse 
his manuscript notes on the geology of certain portions of the Province. 
Although many of these were made thirteen to sixteen years ago, and long 
prior to the important discoveries of the past decade, yet they manifest 
views, especially in relation to the once vexed question of the nature of 
Albertite, which he would probably long since have successfully developed, 
bad the Almighty been pleased to have prolonged his life. 
: It now rqmains for me to state in general terms the results of the season's 
operations. 

DISTRICTS VISITED. 

I commenced my explorations on the 15th Jnne, at Dalhousie ; proceeding 
thence to Campbelltown on the Restigouche, and having engaged Indians 
there, ascended that river to the mouth of the Upsalquitch, which was tra- 
versed to its source, then crossed over to the Nepisiguit, and cdntinued on 
down stream to Bathurst. 

■ After spending a few days in the vicinity of Bathnrst, I travelled across 
the country to Chatham, and thence to Fredericton. 

In a letter addressed to the Provincial Secretary, I communicated some 

of the results of the exploration. up the Upsalquitch and down the Nepisiguit, 

I ■ •■' «— = — ■ ■ 

* Vide Letters I. and IL at the close of this Chirpter. 
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suggesting at the same time a farther exploration of the Quebec Gronp of 
rocks which I had ascertained to have a breadth in the district examined of 
from thirty six to forty miles.* 

His Excellency the Administrator of the Government in Council, was 
pleased to give instrnctions that the suggested sections across the Quebec 
Group should be made without delay. 

From Fredoricton I proceeded to Prince William, thence to Woodstock, 
and i;ia the Shiktehawk and South West Miramichi, to Boiesto^vn. 

I then started via Woodstock for the Tobique, and having procured 
Indians and canoes, ascended that river as far as the mouth of the Gulquac, 
made a portage of twenty miles to Tobique Lake, explored the undescribed 
and unmapped Gulquac and Millpagos Lakes, and then portaged to Long 
Lake. Leaving the canoe at the head of that fine sheet of water, I took two 
Indians and made a portage of eight miles through forests innocent of hxta- 
bermen or indeed of "white men" of any description, to the Little South 
West Miramichi Lake, and descended the river issuing from that lake utitil 
I came to sedimentary rocks in place. 

Eeturning to Tobique Lake, I went with " shoed " canoes down Campbell 
River, ascended the Serpentine as far as practicable, the water being un- 
usually low, and returned to the Nictor or Forks of the Tobique via the 
right hand branch of the river. An ascent was then made up the Little 
Tobique for a few miles, and subsequently the main river was descended as 
far as Blue Mountain. Again, taking two Indians, and leaving the canoes 
in charge of a third, I made a traverse to the summit of Blue Mountain 1650 
feet above the sea. The object of this traverse was to ascertain the southern 
limits here of the Carboniferous Outlier, which has converted the valley of 
the Tobique into a fertile and beautiful region, capable of sustaining an 
agricultural population of one hundred thousand souls. Slowly descenditig 
the Tobique to its iQouth, I then leisurely ascended the Saint John, in canoe, 
as far as Little Falls, or within ten miles of the Canadian boundary line. 

From Little Falls I proceeded to Quebec, thence to Montreal, where an 
opportunity of again examining the rocks of the Quebec Group in the 
Geological Museum was embraced. After remaining a week in Canada, I 
took the steamer from Quebec to Shediac, and from Shediac proceeded to 
Fredericton. 

In October I visited King's County, making a section across Norton and 
Springfield, also, subsequently across Albert County, and from Hopewell 
Comers returned via Golden Mountain to Sussex Vale, and then proceeded 
to the Vernon Copper Mines, near the mouth of Goose Creek, on the Bay 
of Fundy. Returning thence to Fredericton, I spent two days in making 
up my notes, and then started a second time for the Prince William Anti- 
mony deposits, where I made a careful examination of the rocks and mapped 
the courses of the exposed veins, determining their relation and origin. I 
then crossed the country through the Harvey Settlement to Dumbarton 

• Vide Letters ITT. «iid IV. at ihe aUfie of tbift Chupter. 
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Station, on the New Brunswick and Canada Railway, and from this place 
proceeded to Roix Station, and made a section across the country to Saint 
George. After visiting the Upper Falls of the Magaguadavic, and making 
a section to the Lower Falls, I proceeded to the Letite Copper Mines, to 
which special attention was paid, and the probahle origin of the Copper 
deposits in the Mascabin peninsula discovered, and the probable age of the 
ropks on Frye's Island ; returning to Fredericton via Saint John. My last 
exploration, except in the immediate neighbourhood of Fredericton, was 
made in November, wh-en the Vernon Mines on the Bay of Fundy were visited 
a second time, and four days spent on the coast, in an endeavour to trace the 
qrigin of the*Copper deposits in that promising belt of rocks. This I found 
to be in certain copper-bearing iutmsive traps which have a wide, and pro- 
bably a very important distribution on that part of the coast. 
- In this general outline of journeys through the Province, every County 
of which I have visited except Kent, the lateral excursions from the main 
routes are not included. 

. . The results of the season's work may be thus briefly expressed. 

1. The Quebec Group, which is the great metalliferous formation of 
!£I'orth America, has the following approximate breadths in the subjoined 
localities : — 

1. Five miles from Bathurst, ... ... 20 Miles. 

2. From Ramsay's Brook, southeasterly, ... 36 

8. From near Kictor Lake, " 44 

4. From the Tobique, " 43 

11^. From the Meduxnekeag, " 38 

6. On the New Brunswick and Canada Railroad, 24 

r^ Time has not permitted me to obtain the necessary data, to determine the 
approximate breadth of this group in the southwestern part of Queen's, 
Sunbnry, or King*s County, nor even in the south part of Charlotte County, 
but of its presence there, valuable evidence is not wanting. 

I have paid particular attention to the circumstances under which the 
Albertite in Albert County has originated, and venture to hope that I have 
succeeded in showing, — 
1st. That Albertite is an inspissated Petroleum. 

Jind. That it has originated from underlying Devonian Rocks probably of 
the same age as those yielding the vast stores of Petroleum in Canada 
and the United States. 
. 8rd. That there is much probability that this valuable material will be 
found along the summits of two anticlinal axes (Ridges), one, extend- 
ing from near Apohaqui Station, through the valley of Sussex Vale, to 
' : the County of Westmorland, on a general course N. 80® E., for a dis- 
tance of fifty miles ; the other anticlinal having a course nearly north- 
. east, (magnetic), (N. 48*^ E.) from a few miles west of Shepody Moun- 
• tain, through the Albert Min^, to and beyond the Petitcodiac River. 



it 
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Along the eastern anticlinal the valuable bitaminous shales which yield 
from sixty to ninety gallons of crude oil to the ton occur in great force. 

The ascertained existence of the true Coal Measures within the limits of 
the Province, near and probably east af Grand Lake, is highly important, 
and a reasonable expectation may now be entertained that workable beds of 
coal will be found in the areas indicated in the Chapter on the Carboniferous 
Series, 

The view formerly entertained with reference to the granitic belt passing 
through the Province from the frontier of Maine to the Bay of Chaleurs, a 
distance of one hundred and fifty miles, must be greatly modified. Instead 
of its being one broad belt, as represented on the Map constructed by the 
late Dr. Robb, it consists of a series of very narrow belts, (at' least ten in 
number on the Miramichi,) with schists and metalliferous slates between 
them. The granite belts are of Devonian age, and it is, probably, not an 
intrusive rock, but consists of highly altered sedimentary strata, which have 
been brought to the surface by a series of anticlinal folds, with strata 
belonging to the Quebec Group on their flanks, and between the numerous 
narrow belts of which the entire formation is composed. 

The same remark applies to much of the granite in Charlotte, King's and 
Saint John Counties. They are probably sedimentary rocks, highly meta- 
morphosed, but bearing an intimate relation to. the less metamorphosed or 
altered rocks on their flanks. 

The copper-bearing Series of Saint George and the Vernon Mines are 
both important, though of very different geological ages. I have shown in 
the cas^ of the Saint George Min^s, that the probable origin of the copper 
is a hornblendic schist ; but do not wish to be understood to say that the 
trap rocks of the series are not also copper-bearing. In the Vernon Mines, 
the copper-bearing traps, which are there intrusive, are the source of the 
metal, and they extend far beyond the limits of the area examined. 

The antimony deposits of Prince William, on the property of the Bruns- 
wick Antimony Company, and on a series of Leases held by Mr. Hibbard, 
of Saint George, and gentlemen associated with him, are valuable ; and a 
rather lengthy description of these deposits, their origin and probable extent, 
will appear, fully warranted by their prospective value to the Province. 

The iron ores of Woodstock have been found to come up on the north 
side of the main granitic axis, in at least three different belts, extending 
over thirty miles, and probably, with intermediate breaks, as far as the Bay 
of Chaleurs. On the Beccaguimec and the Shiktehai;v4c, each belt is associ- 
ated with limestone beds. They are situated in a splendid agricultural and 
well timbered country. On the south side of the axis they have been 
recognized coming to the surfSeice in two belts. 

These ores, like the manganese and copper with which they are more or 
less associated, are true sediments. The copper deposits of Woodstock 
belong to the same class, and in view of their origin, I am inclined to think 
that they will be fouud commercially valuable. The veins which have been 
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Opened by Mr. Stephens, and partially opened by Mr. Connell, kre segrega- 
tions of the metal distributed through the country rock, which is apparently 
of the same age as the copper-bearing sediments of Canada East. Hence 
there is a probability that yaluable beds will be discorered. 

The gold whieh I have found to exist in the drifk over a large portion of 
the northern Counties, and to a less extent in Saint John and King's Counties, 
will speak for itself. Too little, however, is yet known of the rocks of the 
Quebec Group in this Province to warrant the expression of an opinion as to 
its origin. A comparison with other countries where the same rocks occur, 
and are known to be auriferous, might apparently form the basis of reason- 
able conjecture ; but gold has been found in quartz veins penetrating both 
Upper and Lower Silurian Kocks in Canada, and these rocks overlap one 
another from the Bay of Chaleurs to the Maine Boundary, and far beyond 
towards the Atlantic Ocean. 

Although gold hafl been found in the drift derived from these rocks, it 
has not yet, to my knowledge^ been discovered in quartz veins penetrating 
them. 

I have much pleasure in e:rpressing my obligations to many gentlemen 
for their courteous assistance and attention. Among others, to the Hon. 
John McMillan, of Campbelltown ; Mr. Dugald Stewart, and Mr. Barberie, 
of Dalhousie ; Mr. Busteed, of Bourdo ; Mr. Byers, of the Albert Mine ; 
Mr. Baldwin, of Bathurst; the Hon. Charles Connell, and Dr. Connell, of 
Woodstock ; Mr. iStephens, of Woodstock ; Mr. Woodward, of Saint John ; 
Mr. M'Lellan, of Hopewell Corners ; Mr. Frye, of Saint George ; the gen- 
tlemen in the Crown Land Office; Mr. Wilkinson, of the Board of Works; 
Mr. Sanford Fleming, C. E.; Mr. Burpee, C. E.; Mr. Murdock, &c., &c. 

To Dr. Brooke, of Fredericton, I am much indebted for an excellent 
series of Meteorological observations, which he has continued uninterrupt- 
edly for a period of seventeen years. 



No. I. 
From Professor Hind to Sir William Losran. 



C»' 



(Copy) Montreal^ May 30rA, 1864. 

Dear 8ie William Logan, — I have been commissioned by the Government of New 
Brunswick to make a preliminary Greological Survey of that Province daring the present 
season, and am now en route to commence the work. 

As there is every reason to believe that many of the formations in New Brunswick are 
repetitions of rocks which occur in Canada, and are of considerable economic value, I should 
be much obliged if you would allow me to send a complete series of whatever specimens I 
maj collect in New Brunswick, to your address at the Museum of the Geological Survey, 
for comparison by yourself, Dr. Hunt^ and Mr. Billings, with Canadian illustrations. 

If you. Dr. Hunt, and Mr. Billings, will be so kind as to undertake the examination of 
what I may be able to send, and to communicate the results to me for the information of 
the Govermnent of New Brunswick, I should be glad to know whether any expenses would 
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be attached to the transmiesion of the speoimens, provided they beoome the property of 
the Canadian Geologioal Sorvey. 

There can be na doubt that it would be a matter of great importance to New Bmnswick 
if a complete set of Bpeoimens, illustrating the rocks of the Proyince, were submitted to 
your inspection and judgment, and I venture to hope that it would also be of advantage to 
the Museum of the Geological Survey of Oanada to possess the speoimena for the sake of 
comparison and study. 

I am, very truly, yours, 
(Signed) HENRY Y. HIND. 

Sir W. E. Logan, &c. &c. &c. 

No. n. 

From Sir William Logan to Professor Hind. 

(Copy) Montreal, HOth May, 1864. 

Ht Deab Sib,'— In reply to your letter of this morning, I beg to sav that we should 
be happy to receive a full collection of New Brunswick specimens, including minerals, 
rocks, and fossils, the expenses on the transmission of which, if the collection were per- 
manently lodged in our Museum, we would willingly defray. 

The poesession of such a collection would enable us to institute a comparison between 
the Qeology of Canada and that of her sister Colony, and in some degree to make available 
our ascertained results in forwarding your investigations and promoting the development 
of her mineral resources. 

The rocks of New Brunswick are only an extension in part of those of Canada, with the 
addition of the coal formation, and from the descriptions of Bobb, Bailey, Hitchcock, and 
others, as well as a limited personal examination by myself, it appears to me probable that 
the Quebec Group, which is so important in the Eastern Townships of Canada, for its 
economic minerals, will be found to have a considerable development in New Brunswick. 

The rocks of this Group, I need not inform you, yield, in Canada, ores of Iron, Chro- 
mium, Lead, Antimony, Copper, Nickel, Silver, and Gold, with soapstone, potstone, hones, 
marbles, serpentines, cement stones, building stones, and roofing slates. They are a con- 
tinuation of the gold-bearing series of Georgia, Carolina, and Virginia, and come up 
through Maryland, Pennsylvania, New Jersey, New York, and Vermont, into Canada, 
passing thence into Newfoundland. 

. Bj QAdnlations they are repeated in New Brunswick on each side of a Granitic axis, 
which stretches from Deer Island on the coast of Maine, to Bathurst on the Bay Chaleur, 
and finally present themselves on the Atlantic Coast of Nova Scotia. It is of course very 
important to the interests of these Colonies that the limits of the Group should be traced 
out in them, as much in detail as possible. 

In making serviceable in the investigation the experience and practice we have acquired 
on the Canadian Survey, we should be only carrying out a suggestion which has already 
been placed before the respective Governments of these Colonies, by the adoption of which 
the labour of the investigation would be shortened and the cost cheapened, while a unity 
of design would be given to the whole subject, rendering the results, both economic and 
Bcientims, intelligible to the world with much less study inan would otherwise be required. 

I am, my dear Sir, very truly, yours, 

(Signed) W. E, LOGAN. 

ProfeMor Henry Youle Hind, Quebec. 

No. m. 

From Professor Hind to the Hon. the Provincial Secretary. 

Fredertcton, July 9th, 1864. 

gnt^ — X have the honor to inform you that I have just completed a geological explora- 
tion up the Upsalquitch River, in the County of Restigouchc ; also a portion of the country 
in the County of Gloucester, as far as the Nicadoo River. 
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The result of that exploratioir is of sufficient importance to induce me to make known 
to you, without delay, the character of the rock formations I recognized in position. 

The rocks of the country south of the Restigouche, for about 20 miles, belong to the 
Upper Silurian Series, but south of a point on the Upsalquitch, near Kamsay's Brook, 
all the way to the Nepisiguit ; the Quebec Group of Sir W. E. Logan — a most important 
aeries of Lower Silurian Kocks — ^forms the country. 

This Group I also found to exist all the way down the Valley of the Nepisiguit, to 
within seven miles of Bathurst, and as far west as the Nicadoo River, About two or three 
miles beyond the Nicadoo, I believe it to be overlaid by the Upper Silurian Series, men- 
tioned as occurring on the lower portion of the Upsalquitch. 

The Quebec Group has a breadth of not less than 36 miles between the Upsalquitch 
and the Nepisiguit, I presume that it extends about ten miles south of the Nepisiguit, 
until it is covered by the Bonaventure formation, or base of the Carboniferous Series. 

The vast economic importance of the Quebec Group is stated in the letter addressed to 
me by Sir W. £. Logan, of which I had the honor to forward you a copy some days since. 

I searched for gold in the drift and alluvial deposits of the Upsalquitch and Nepisiguit, 
and found minute particles on the upper portion of the Upsalquitch, and unworn and worn 
fragments of dimensions from one eighth of an inch in diameter, downwards, on the 
Nepisiguit. The washing process was carried on in a common tin dish. 

As there is every probability that the Quebec Group stretches throughout the Province, 
from Bathurst to the Maine Boundary Line, and beyond, in a northeast and southwest 
direction, it is of the greatest importance to the interests of this Province that its breadth 
and general extension should be ascertained without delay, and I venture to suggest that 
I be instructed by the Government to make two or more Section^ across the formation, in 
order to establish approximately its area. 

t have only to remark, further, that the Quebec Group, being the great Metalliferous 
Rock Series of the American Continent, if found to be, as I suppose, largely developed in 
New Brunswick, will place the prospective mineral resources of this Province in a very 
prominent position before the scientific world. 

The cost of the exploration I suggest, would be about $400 ; it could be accomplished 
in 50 days, and would, I think, establish the existence of the Quebec Group in New 
Brunswick, over an area exceeding one million acres. 

I have the honor to be, Sir, 

Your obedient servant, 

HENRY Y. HIND. 

The Hon. S. L. Tilloy, M. F. P., Provincial Secretary, Fredericton. 

No. IV. 
From the Hou. the Provincial Secretary to Professor Hind. 

(Copy) Provincial Secretary's Office^ 

Fredericton^ N. B.^ 9/A Ju(y, 1864. 

Sib, — The Administrator of the Government in Council has had under consideration 
your communication of this day's date, proposing to make two or more Sections across the 
district of country designated therein, for the purpose of ascertaining the width and extent 
of the Quebec Group of Rocks ; — 

And I am instructed to request you to make the proposed examination, and report the 
results to the Government at as early a date as possible. 

I have, &c. 
(Signed) S. L. TILLEY. 

Professor Henry Hind, &c. &:c. &c. 
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CHAPTER I. 

LEADING OEOGRAPHICAL FEATURES OF TtIB PROVINCE. 
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Early Political importaocD of t)ie ^* Highlands" of New Brunswick — Political importance 
of a Naae««-Origm of the name ^Acadia' — The Height of Land, or Highlands of 
Now Bninawick'— Eleyation oS the Higblands — Biue Mountutti view firom — A night 
OQ Blvte Hountain^'-Section from Mintaichi Lake to the Restigouche — Mr. Sandford 
Fleming's Section — Sectbn on i!b^ Royal Road, one hundred miles — Subordinate 
Mountain Range9<-^ection from the Mouth of Goose Creek to Sussex Vale — Coast 
Section across the Basin occupied by the Carboniferous Rocks — Major Robinson's 
Survey—The Rivers of New Brun8wick-*-*The Saint John — Origin of name — Rise of — 
The Grand Falls — Height and descent of-^General character of — The Restigouche — 
Early notice of^'^-Mr. Richardsott's Deaoriptioa of, to the Mouth of the Patapedia — ^The 
Coast Line— Bay of Chaleuro^Misooa Island— The White Whale— The Walms— 
Bay of Faady— The Tides^Depth of the Bay— The Cumberland Baain and Bay 
Verte Peninsula— ^Change of Coast Line. 



The geographical features of a country are greatly dependent upon its 
geological structure. This is especially noticed in New Brunswick, where 
the mountain ranges lie almost altogether within the limits of the disturbed 
and ancient sedimentaiy rocks ; the elevated plateaus and gently undulating 
plains distinguisUbg nearly the entire area of the comparatively undisturbed 
strata of the coal field. 

For this reason it may be proper to glance briefly at some of the leading 
geographical features of the Province, limiting the observations made to the 
chief mountain ranges, the rivers, and the coast line. The introduction of 
a few htstorical notices may, in the judgment of many, enhance the interest 
which prominent physical peculiarities generally command. 

EimiT POLITICAL IMPORTANOS OP THS '^ HIGHLANDS" OP NEW BRUNSWICK. 

The highest continuous mountain range, or ^^ axis of maximum elevation,*' 
as it is technically termed, between Canada and this Province, with its con- 
tinuation ' into the United States, once formed a very important subject of 
enquiry on the part of the Governments of Great Britain and the United 
States of America.* 



* Report of the British Corotnissionert to Survey the Territory ia dispute between Great Britain and 
the United State* of Ametica, on the North £«slera Boundary oi the United States.'-^Blue Book, liAO. 
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In the Report:, cfi' 'til e Royal Commissioaers appointed to investigate and 
report npon.<tha.*re8pective claims of Canada and New Brunswick to the 
Territory ce4^'to Great Britain by the Treaty of Washington,* the follow- 
ing reiparkable passage occurs, which, by the way, has recently received 
additional .strength from the disputes relating to the Straits of San Jaan. — • 
** Tl>e,.WYit of good maps, and correct information as to the topographical 
an4'.i;^'ysical character of the country^ have been the principal cause of the 
coijstantly-recurring disputes which have noW for more than half a century 

;';4?ocurred in this part of North America, and rendered necessary Commission 

\ 'after Commission for inquiry and research." 

POLITICAL IMPORTANCE OF A NAME. 

It appeafs, however, far more singular, that a mere name, whose origin is 
still disputed, should have been instrumental in leading to the wars between 
England and France which terminated in the conquest of Canada. 

The misunderstandings which arose in the construction of this expression, 
" all AcADiE, according to its ancient limits," — ended in the war of 1756, 
and the annexation of all the possessions of France in Korth America to the 
British Empire, f 

The interest in the word * Acadie^' has been recently revived under very 
difterent circumstances to those which first drew the attention of the entire 
civilized world to its origin and meaning, and which gave rise to intermina- 
ble controversies, and finally led to sanguinary wars. 

The Province of New Brunswick having formerly been wholly or in part 
included within the * ancient limits of Acadie,* a glance at the origin of this 
word may not be out of place in a geographical sketch of the country it 
once in part represented. 

In 1603, the Sieur de Monts received letters patent, in which the Word 
" AcADiE," or " Cadic," is first used as the name of the country. His grant 
is from the "40me degre de latitude jusqu'a 46me," the 40th degree of 
latitude to the 46th, J thus including that part of New Brunswick which lies 
south of a line drawn between Fredericton and Bay Verte in the County of 
Westmorland. 

The Boundary Commission consider the origin of the word " Acadie" to 
be as follows : — 

**The obscurity which has been thrown in past times over the territorial 
extent of Acadie, that country of which De Monts received letters patent in 
1603, was occasioned by not attending to the Indian origin of the name, imd 
to the repeated transfer of the name to other parts of the country to which 
the first settlers afterwards removed. Even before the appointment of De 
la Boche, in 1598, as Lieutenant^General of the country, including those 
parts adjacent to the Bay of Fundy, the Bay into which the Saint Croix 

* Blue Book, 1851, page 94. t Report of Commissioners on North Eastern Boundary. 

\ Fastes Chronologiques, quoted in Report of Commissioners on North Eastern Boundary, ISIO. 



ITS FORMER rOLITlCAt IMPOKTANCET. 21 



empties itself tvOB known by the Indians of the Moriseet tribe, which still 
inhabits New Brnnswick, by the name Peskadumquodiah, from Peskadum^ 
Fish, and Quodiah, the name of a fish resembling the Cod."*" 

" The French, according to their usual custom, abbreviated the Indian 
name, which We sometimes, in the old records, read Quadiac and ' Cadie,' 
and at length we find it taking the general designation of * Acadie.* 

*' The English race have turned the original Indian name into Passama- 
quoddy, and the Indians of the district have long been by them familiarly 
called Quoddy Indians, as by the French they have been called Les 
Acadkns.'' 

That the word " Cadib,'* was at one time commonly used, may be inferred 
from its occurrence in the Relations of the Jesuits for 1671. — " Qui habitent 
les costes de Cadie et de la Kouvelle Augleterre/* 

Dr. Dawson, in his "Acadian Gbology,*' gives a rather different version 
of the origin of this historic name : — 

" The aboriginal Micmacs of Nova Scotia, being of a practical turn of 
mind, were in the habit of bestowing on places the names of the useful 
articles which could be found in them, affixing to such terms the wor^ 
Acadie) denoting the local abundance of the particular objects to which the 
names referred. The early French settlers appear to have supposed this 
common tei*mination to be the proper name of the country, and applied it 
as the general designation of the region now constituting the Provinces ot 
Nova Scotia, New Brunswick, and Prince Edward Island.'' 

FORMER LIMITS OF ACADIA. 

The Jesuit ffather, Hierosme Lallemont, writing from Quebec in 1659, 
says " Acadia Is that part of New France which faces the sea, and which 
extends from New England to Gaspe, or more correctly to the entrance of 
the great River Saint Lawfeface. This extent of country, which is fully 300 
leagues, has but one name and one language.*' — Relations des Jesuits^ 1659. 

In a Map by Coronelli, dated 1689, published at Paris, the Peninsula south- 
east of the Bay of Fuudy is called ** Acadie," whilst the country north of 
the Bay of Fundy and watered by the Saint John River, is named " Eteche- 
mins,*' after the Indian tribe whose hunting grounds formerly extended 
over that part of the Province. Under the French these were frequently 
separate governments. By the Treaty of St. Germain in 1632, " Canada 
and Acadia were restored to France." By the Treaty of Breda in 1667, 
France was left with all her old possessions, as well as by the Treaty of 
Ryswick in 1697. The consequence of these frequent mutations was, that 
the French possessions east, west, and south of the Saint John, were occa- 
sionally placed under one and the same jurisdiction, which for the time 
went by the name of " Acadie." 

* The Frovincial name of tbU Alb is <* Pollock/^ and it still continues to frequeat that Bay. 
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In 1702 war broke out again, eiibsequentlj to which came the Peace of 
Utrecht, in 1713, when France ceded to England for ever her rights to ^^ all 
Acadie, according to its ancient limits." The ^misunderstandings which 
now arose in the construction of this expression, ended in the war of 1756, 
and the annexation of all the possessions of France in Korth America to 
the British Empire.* 

The Abbe Ferland in his " Cours D'Histoire du Canada,** states that the 
origin of this word is unknown, and he enumerates several compound words, 
being the names of places, of which it forms a part, such as Tracadie, Shu- 
benacadie, Chykabenakdie.f 

THE HEIGHT OF LAND OR HIGHLANDS OF NEW BRUNSWICK. 

The height of land or "axis of maximum elevation,*' which formed so 
long the subject of dispute between the United States and Great Britain, 
and subsequently between Canada and Kew Brunswick, may be said to 
commence within the limits of the Province at the base of Mars Ilill, an 
isolated twin-mountain situated «lose to the boundary line in the State of 
Maine, and about five miles from the River Saint John, in the County of 
Carleton. This conspicuous elevation rises 1650 feet above the sea, and it 
forms one in a range of numerous peaks which stretch in a northeasterly 
direction to the Bay of Chaleurs. 

This height of land is the south branch of two great chains of highlands 
which come from the head waters of the Connecticut River. The northern 
branch lies altogether within the limits of Canada, and was formerly claimed 
by New Brunswick as its legitimate boundary. The southern branch, 
springing from the same source, traverses the State of Maine, and entering 
New Brunswick at Mars Hill,J pursues the course towards the Bay of 
Chaleurs already adverted to. These were the highlands formerly claimed 
by Canada as the southern boundary of that Province.§ The limits of the 
two Provinces ultimately agreed upon, do not require any particular des- 
cription ; they may be stated to form 9, line dividing the disputed territory 
between the highlands into two nearly equal parts. 

ELEVATION OF THE HIGHLANDS. 

The average breadth of these Highlands is about forty miles ; the elevation 
of the most prominent peaks and notable points in this rugged region are 
given below. No Map of New Brunswick yet compiled can afford a correct 
idea of the geography of the southeastern portion of this Highland Belt* 
Innumerable lakes, with their connecting rivers, separated by high but 
narrow hill ranges, occur in the blank space on the Provincial Map, from 

• Blue Book, 1840. 

t " Cours D'Histoirc du Canada," par J. B. A. Ferland, pritre. — Professor d'Histoirc k 1' University 
Laval. 

Premiere partie 15^-1663. — Quebec, Augustin Cot4, ISOl. 

t Latitude 45.50, longitude 68^ nearly. 

i The area of the territory in dispute between Cenada and N. BraosWick was about 10,900 square miles' 
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the head waters of the South West Miramichi to the Nipisiguit. * The 
sources of some of the most important rivers in the Province are not laid 
down on this comparatively unexplored region, and there are very many 
lakes, still haunted hy the heaver, seldom visited except by Indians, where 
even the adventurous lumberman has not yet penetrated, which cover a 
large area about the head waters of the different branches of the Miramichi, 
and the tributaries to the Tobique and Nipisiguit. As far, however, as the 
river courses have been laid down in this wild region, they are accurately 
delineated in Mr. Wilkinson's Provincial Map ; and this Report will furnfeh 
the continuation of several important streams into the unmapped wilderness, 
about the head waters of the Gulquac, the right band branch of the Tobique, 
and the Little South West Miramichi. 

ELEVATIONS OF PROMINENT PEAKS IN THE HIGHLANDS. 



Ntmet of Mountains or Elevated Plaieaus. 



Localrty. 



Height in feet 
obove the tea. 



• • • 



• • • 



1. Mars Hill, 

2. Blue Mountain, 
8. Bald Mountain, 
4. Niotau Lake, 



5. Bald Mountain, 

6. Three miles northeast of Nictau Lake, 

7. Bidge between Tobique ancl Nipisiguit, 

8. Forks of the Tobique, 

9. Mountain on a branch of the Nipisiguit, 

10. A mile northeast fVom last station, 

11. Two miles fhxm last station, 

12. High peak near same station, 

13. Vallej in a dividing ridge between the 

Upsalquitch and Nipisiguit waters, 

14. One mile and a half ftrom last station, 

15. Three miles from last station but one, 

16. Bamsay Portage, 

17. Bamsay Camp, 

18. Mountain two miles east of Bamsay Camp, 

19. ¥We milee from Bamsay Camp, east, ... 

20. Seventeen miles east of Bamsay Camp on 

the Upsalquitch, 

21 . North side of JBhie Mountains, 

22. Near Big Hole Brook, 

23. Bange of Hills on Middle Biver, 

24. Mountain } mile west of Upsalquitch Lake, 

25. Brook running into the Nipisiguit (Portage 

XfrooK), ••• ••• ••« .•• 

26. Conieal Hill, near Upsalquitch Lake, ... 

27. Squaws Cap, 



Boundary Line — 5 miles 
from the St. John Biver. 
Tobique Biver. 
East of Blue Mountain. 
Sooree of East Branch 

of Tobique. 
Near Nictau Lake. 



« 



Nipisiguit Lakes. 
Nipisiguit. 



u 



Upsalquitch and Nipisi- 
guit. 






On the Upsalquitch. 



... 






Blue Mountains. 

••* ••. *•• 
Middle Biver. 
Upsalquitch Lake. 

Portage Brook. 
Upsalquitch Lake. 
Upsalquitch — mouth of. 



1650 
1641 
2240 (?) 

772 
2496 
1670 , 
2092 

550 
1718 
2043 
2145 
2213 

1508 
1882 
2045 

271 

841 
1048 
1482 

1218 
1064 
1318 
1539 
1707 

1034 
2186 
2000 



Numerous other altitudes in the <' Highlands" between Mars Hill and the Bay of 
Chaleurs may be found in the Beport of the Commissioners on the North Eastern 
Boundary. 
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TABLB OF HIGH LANDS IN 


OTHER PARTS OF TH.F. 


PROVINCE. 


Names of Mountains or Elevated PJa^eatii 


t. 


Locality. 


Height in feet 
above ihe sea. 


28. Bull Moose HU!, 




Springfield. 




580 Oesoer. 


"29. Chamoook, 




Near Saint Andrews. 


580 


SO. The Sugar Loaf, -. 




Campbeltown. 




730 


81. Plateau above Fredericton, 




Fredericton. 




418 


^2. Head of Restigouche, 


1 






1036 

Boundary Comrais. 


83. Ottellock Lake, 








1200 


84. Shogomoc RiTer, 








529 R. R. Sur. 


85. Monument bead of Saint Croix, 








589 


S6. Cbepnedcook Lakes, (foot of) ... 








350 


37. Nerepis, (source of) * 








600 


38. Didgewash, (source of) 








460 


89. Dalhousie Hill, 








750 



ASCENT OF BLUE MOUNTAIN. 



On the 18th August, accompanied by some Indians, I ascended Blue 
Mountain on the Tobique, reaching the summit just in time to witness the 
fietting of the sun. The scene was one of rare beauty, and the sky being 
cloudless during the short summer night, the moon near her full, dawn 
slowly breaking into daylight without mist or cloud on the mountain tops, 
the most &vourabIe opportunities were offered and gladly embraced to see 
this part of the Highlands of New Brunswick under conditions seldom 
enjoyed. 

The first impression produced on glancing at this extraordinary scene, 
was a sense of extreme isolation in the midst of the vast wilderness of forest 
which lay like a troubled sea far beneath our feet The detached peaks of 
many mountains seemed to occupy but a small part of the wide expanse 
open to view, while the remote ranges, in themselves extensive and formi- 
dable barriers, were reduced to rugged lines bounding comparatively small 
parts of the distant horizon. Such were the Salmon River Mountains, 
the Twin Mountains on the Qulquac, Moose Mountain, and Mars Hill, 
far to the southwest; as well as the bold dividing ridge between Long 
Lake and a Lake at the head of the Little South West Miramichi ; and Bald 
Mountain to the northeast. Minor peaks and ridges limiting the broad 
valley of the Tobique, served but to give an irregular character to the great 
plain they diversified. 

The clearings of the pioneer settlers on the Tobique, looked like white 
specks in a vast ocean of dark green. The contrast between the blue out- 
lines of the mountain ranges to the west after the sun had dipped behind 
them, and the golden tints swiftly gliding up the sides of ranges lying to 
the east, was singularly imposing ; the peaks of all those sufliciently elevated 
to catch his last receding rays being simultaneously lit up, and then passing 
into comparative gloom one by one. 
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The solemnity of a still and cloudless night on the summit of a high 
mountain in a wilderness country all can understand, but it is not so simple 
an effort to people in imagination the splendid valley which Blue Mountain 
overlooks, and through which the Tobique flows like a narrow thread, with 
a hundred thousand souls ; and yet such, perhaps, evien within the lives of 
some who may glance at these descriptions, is the probable future of this 
little known but most valuable tributary to the Saint John.* 

From this mountain is seen the "lowest point" described by Major 
Robinson, overlooking the Tobique Valley, having an elevation 1,216 feet 
above the sea. It is situated eighteen miles from the Tobique, to reach 
which a descent of 796 feet has to be made. The summit level on the oppo- 
site ridge between the Tobique and the Restigouche is 920 feet above the 
sea, or 500 above the Tobique, at the place where his line of section crosses 
that river. 

From the Three Brooks to the Two Brooks, eighteen miles, the line of 
proposed Government Great Koad from the mouth of the Tobique to the 
Restigouche, skirts the foot of Sisson's Ridge, " one of the finest stretches 
of hardwood land in the Province."t 

The morning mist rising from the Tobique pointed out its course to the 
narrows, through which it rushes in a deep gorge before debouching into 
the Saint John. The whole of the lower part of the valley has once been 
an inland lake of great extent, and, as will be shown when the Tobique is 
specially described, high falls probably existed at the spot where the narrows 
are now situated'. 

The subjoined Table shows the general character of this region for a dis- 
tance of 78 miles, being a series of altitudes across the country from Mira- 
michi Lake to the Restigouche, according to M^gor Robinson's survey. 

SECTION FROM MIBAMICHI LAKE TO THE BESTIQOUCHE. 

Height in feet Distance fK>m 
above the Sea. Miramichi Lake. 

Mitamichi Lake, ... ... ... ... ... 

Forks of the S. W. Miramichi, 

Port^ige Road, 

MouQtaia, (Beedle Brook Mountain,) 

N. W. Branch S. W. Miramichi, ... 

^1 ouD warn • a*. ■•. «.. ••« ••. ••* 

Height of land between Miramichi and Tobique waters, ... 1205 

Sooroe of the Odell, 

Watershed between Odell and Wapsky, 

Levelling from near Boiestown in 1846, 

Do. the Tobique in 1847, * 

Barometric obserrations in 1847, 

* The aettlers are already far in advance of the GoYeroKnt Road, and clearings have been com* 
Dienced at the Nictau or Fork*. 

t Report of Messrs. Garden and Ferguson.— Journal of House of Assembly for 1858. 
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750 





797 


11 


829 


18 


1084 


22 


926 


24 


1165 


27 


1205 


30 


1215 


m 


1288 


81 


1195) 


54 


1189 [ 


' and 18 from the 


1168) 


Tobique. 
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SECTIONS ACROSS THE DISTURBED COUNTRY. 



ver and Grand Biver, 



Height in feet 
above the sea. 

... 849 
... 810 
... 630 

... 420 
.. 610 
.. 935 

776 
,.. 844 
.. 1177 

920 
1115 

435 



From 
the Tobiquo. 

15} 

lU 

10 



8 N. 

Hi 

15 
19 
28 

24 J 
28 i 
45 



Beaver Brook, 

Ovenrock Brook, 

Kiver du Chnte, 

Little Wapskj, 

Tobique, 

Branch of Two Brooks, 
Station Hi miles, 

Codar Brook, 

Sisson Brook, (Tobique waters,) 
Mountain Ridge, 28 miles north, 

Salmon Biver, 

Height of land between Salmon K 
Rcstigouche, 

Tho levels obtained by Sanford Fleming, Esquire, Chief Engineer of the 

Inter-Colonial Railway, are considerably lower between the Restigouche and 

Two Brooks, in the Tobique Valley.* They are as follow : — 

Between Restiffouche and Grand River, 750 feet. 

Between Grand River and Salmon River, 1080 " 

Between Salmon River and Two Brooks, 840 " 

The following Section on the Royal Road between Pickard's Mills on the 
Saint John to the Grand Falls,t one hundred miles in length, extends from 
the Carboniferous Rocks, which are distinguished by gentle undulations, 
across the central granitic belt, passes the head waters of the fertile valleys 
of the Beccaguimic, Munquart, and Shiktehawk, to the Tobique ; thence 
through a fine country to Grand Falls. These two sections, compared with 
the one which follows across the Carboniferous Rocks, will show how sub- 
ordinate are geographical features to geological structure in the surface 
outline of an extensive region. 

SECTION FROM FICKARD's MILLS TO THE GRAND FALLS. 

Pickard's Mills, Saint John, 

Plateau north of Nashwaaksis, 

Dividing Ridge between Nashwaaksis and Taj Creek, 
A. ay v^reeK , ... •*« ... ... ... 

Height of land between Branch of Nashwaak and Tay Creek, 

Branch of Nash waak, 

Hill north of Nashwaak, 

Summit between Shiktehawk and Nashwaak, 
Sources of Beccaguimic, Nashwaak, and Miramichi, 
Shiktehawk, ... ... ... ... 

Summit between Shiktehawk and Monquart, 
Monquart, ... ... ... .«• ... 

Summit between Monquart and Trout Brook, 
Trout Brook, ... 

^^o. ... ... ... ... ... 

XODlQUe, ... .*• *•• *•• ■*• 

Summit between Tobique and Little Salmon River, 
Little Salmon River, ... ... .... 

Summit between Little Salmon River and Fall River, 
Pall River, ... ... ••• ••. ••• 





Heigrht above 


Distance. 


the Sea. 








6 


416 


... 15i 


960 


... 171 


750 


«k, 25 


1188 


... 27 


640 


... 831 


1266 


... 411 


1550 


... 42 to 48 


1450 to 155( 


... 561 


760 


... 60 


1660 


... 621 


1000 


... 66 


1540 


... 68 


1060 


... 711 


500 


... 741 


316 


... 85 


1000 


... 90 


866 


... 961 


680 


... 100 


400 



« I am indebted to Mr. Fleming for the above altitodes. 

1 1 am indebted to the kindness of John Wilkinson, Esquire, C. E., for the above Section. 
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SUBORDINATE MOUNTAIN RANGES. 

These are two in number, situated in the southern part of the Province, 
and stretching in a northeast by east direction through the Counties of 
Charlotte, King's, and Saint John, to Albert and Westmorland. They will 
be more particularly described in noticing the Geology of these Counties. 
None of the peaks attain such altitudes as some of those in the Highlands, 
but the plateau on which they are situated in Saint John County is elevated, 
so that they do not present such striking outlines as the bolder ranges in 
the northern part of the Province. A rough sectif n was made in November 
of the present year from the coast of the Bay of Fundy to Sussex Vale, with 
an aneroid baroiheter. The altitudes are subjoined, but they must be 
regarded as only approximate. 

Barometrical Section from the mouth of Goose Creek to Sussex Vale. 

Height ia feet 
above the Sea. 

Mouth of Goose Creek, 

Two miles from Goose Creek, 950 

Five miles from do. 1045 

Shepody Road, ... 1083 

The Chapel on the road to Sussex Vale, 1140 

Altitude of hill range east of last station, (estimated,) ... 1840 

oussex V axe, ... .«• ... ... ... ... ... oo 

The hills west of the Chapel may be 100 feet higher, and from this point 
the descent to the valley of the Kennebeccasis is gradual. 

THE BASIN OCCUPIED BT THE CARBONIFEBOUS ROCKS. 

The level character of many portions of this area is remarkable, and in 
striking contrast with the disturbed portions of the Province which have 
been briefly described. 

Commencing at Bay Verte in the County of Westmorland, the elevation 
of the Carboniferous strata above tae sea, on the line of Major Robinson's 
Railway Survey, is 109 feet ; the utmost elevation the country attains be- 
tween this point and Shediac (always on the surveyed line) is 185 feet ; there 
is then a very gradual descent to the Cocagne River, but immediately after 
passing this stream, the country is broken, rising, before reaching Buctouche 
River, to 227 feet ; near Coal Branch it is 259 feet, and between Harley 
Road and the Richibucto River the country is nearly level at an elevation 
of 170 feet above the sea, for a distance of ten miles, and one mile of that 
distance is absolutely level. There then succeeds a low dome shaped rise 
and fall from 78 to 277 and 71 feet. Extensive level spruce barrens succeed, 
which are 21 miles across, terminating at the South 'W^est Miramichi, the 
elevations of these barrens not exceeding 80 feet above the sea. Between 
the S. W. and N. W. Miramichi, the dividing ridge is 225 feet above the 
ocean, and in the valley of the K. W. Miramichi another level tract of coun- 
try occurs for thirty miles, the land rising only from 150 feet to 215 feet in 
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that long distance. A descent is then made to the Nepisiguit, where the 
Carboniferous strata terminate. The aggregate distance along the surveyed 
line, which is nearly straight, being 149 miles over the Carboniferous Series 
of New Brunswick. The route lies near the coast, varying from one to 
twenty miles distant ; it exhibits, however, a remarkably level tract of 
country, and shows how few in number and how gentle in action have 
been the disturbances it has undergone.'*' 

THE RH^ERS OF NEW BRUNSWICK. 

THE SAINT JOHN. 

The River, par excellence^ of New Brunswick, is the Saiift John, called also 
the Wollastook from its original name in the Milicete language. On the 
authority of the Honorable Charles Perley, the word should be spelt Awol- 
lostook, and its signification is "the Big River." , 

One of the earliest historical notices of the River Saint John dates from 
1598, when it was called " Riviere de la Grande Baie," or La Baie Francaise, 
as the Bay of Fundy was formerly designated. This occurs in the letter^ 
patent confirming the appointment of the Sieur de la Roche Lieutenant- 
Qeneral au Canada, Ilochelaga, Terre-Neuve, Labrador, Riviere db la 
Grande Baie (Saint John in the Bay of Fundy), Norembegue (the present 
State of Maine), et les terres adjacentes. (L'Escarbot). In the admirable 
Report by the late Dr. Robb, on the Agriculture of the Province, reference 
is made to the discovery of the Saint John by " Champlain, on Saint John 
Day, in the year 1604 ;" and in Monro's New Brunswick, there is a quota- 
tion from Haliburton's Nova Scotia, in which the name Saint John is stated 
to have been given to it because it was discovered on the 24th of June, the 
day of the Festival of Saint John the Baptist. Mr. Monro says also that 
this noble river was discovered by De Monts. It is clear from L'Escarbot, 
that the river was known previously to 1598. But in 1604 Sieur de Monts 
visited La Riviere de la Grande Baie, and changed its name to the Saint 
Jean. 

In the " Relations des Jesnites en Canada," allusion is made to the " Iron 
Mines on the River Saint John," so far back as 1611 ;t and in the same 

* Major Robinson's Survey. 

The line is G30 miles long from Halifax to Quebec. 

In passing the valley of the Tartigou River, and the watershed bttween the Saint Lawrence and the 
Restigouche, it attains an elevation of 763 feet above the sea. 

Between the places where it crosses the Restigouche and Nepisiguit near Bathurst, the utmost height 
it reaches is S6b feet above tide, and this is the highest point reached in New Brunswick. 

In Nova Scotia a ridge near Folly Lake, on the Cobeauid hills, is 623 feet. 

Od a profile of this Survey, there is shown a tract of land absolutely level for a distance of five miles. 
This is situated on the Stewiacke River in Nova Scotia, 35 miles from Halifax, and 20 from Truro, its 
altitude is 33 feet above high water at Halifax. 

Betweeji Harley road and Richibucto River, for a distance of 8^ miles, the country is nearly level, the 
actual fall towards Richibacto River being 1 foot in 1504 feet for five miles, level for one mile, and a fall 
of 1 in 8^7 for the remaining distance. 

The spruce barrens, with an altitude of 49 feet above the sea, through which the surveyed line passed 
ibr 18 miles, is perhaps the most extensive tract of level country in the Province. 

t *' Si le pays estcit habite ou pourroit profiter de ses mines; car il y en a vue d'argent dans la baie 
saincte Marie, au rapport du Sieur Champlain, et deux de beau et franc cuiure, Tune a Tentree dn Port 
Royal, et Tautre a la baie des Mines, une dt Jer a la Hhnere S. Jean et d'autres autre part.''~(Uelation de 
In Nouvelle France. ICll.) 
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record there is a brief description of the dangers encountered in passing the 
tidal fails which form so curious and distinguishing a feature at the mouth 
of this river. In 1652 Father Gabriel Druillettes voyaged to its source ; and 
in 1659 the commerce or system of barter which existed bdtween the Indians 
of the Saint John River and those of " Rigibouctou," is considered worthy of 
being mentioned in a letter by Father Lallemant on the Missions of Acadia. 
The Indian name of the Saint John, as given on a Map by Father Coro- 
nelli, published in 1689, is Ouygondi, and the country through which it flows 
is represented as belMiging to the Etechemins nation."' Dr. Dawson has 
Ooangonda, evidently of the same origin, and he names a fine Coniferous 
tree found in the Devonian Sandstone at Saint John, '^ DadozyUm Ouangon- 
dianum.'' 

SOURCES OF THE SAINT JOHN. 

The Saint John (South Branch) rises in the State of Maine (Lat. 46.2), 
115 miles west of Woodstock, or more accurately, due' west of the old 
Meductic Fort, a few miles below that town. It flows in a noytheasterly 
direction through Maine to beyond the 47th parallel, and forms the boun- 
dary line between Maine and New Brunswiok from the mouth of the Saint 
Francis to the Monument, three miles above the Grand Falls. After passing 
that point its course lies wholly within the Province. 

The h(ead of the south branch of the Saint John is 2,158 feet above the 
ocean. The source of the southwest branch, where the Monument is placed 
under the treaty of Washington on the boundary between Canada and 
Maine, is 1808 feet, and its northwest branch (in Canada) comes from an 
elevation of 2,358. This great river, with a course exceeding 400 miles, 
iocs not fall much more than the waters flowing into the Tobique or Nipi- 
fiiguit, from the ridge (2,092 feet) which divides the valleys of those com- 
paratively small rivers in the highlands of New Brunswick.t 

Saint John Lake, on the south branch, is 1,075 feet above the ocean, and 
where the river first enters the Province, at the mouth of the Saint Francis, 
its waters are not more than 606 feet above high tide.| 

At the mouth of the Madawaska the general course of the river begins to 
trend towards the southeast, which is its course to the Grand Falls, 125 miles 
by the river from Fredericton, after which its waters flow almost due south 
for about 75 miles, until they again arrive at the same degree of latitude as 
that from which they started, a journey of more than 300 miles. This course, 
expressed in very general terms, may be described geologically as follows : — 

From its source to the mouth of the Saint Francis it runs mth the strike 
of the rocks, and from the mouth of the Saint Francis to the old Meductic 
Fort it niDB diagonally across the strike of the rocka. 

* Blue Book — North American Boundary. — London, 1840. 

t The Boundary Commissioners give the height of the extreme source ^f the Saint John River above 
Lake Woolastaquaguam (Saint John Lake), as only 1,315 feet, but this measurement appears to be on 
the Portage road between the waters of the Penobscot and the Saint John, and not at the true source 
of the river or any one of its branches. 

X Boundary Commission. 
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The due north Boundary line between Maine and New Brunswick, starting 
from the source of the Saint Croix BSver, (Lat. 45.48.8), after traversing the 
wilderness for 77J miles, is intersected by the Kiver Saint John 2J miles 
west of the Military Post at the Grand Falls. 

THE GRAND FALLS. 

The exact altitude of the Grand Falls, and their elevation above the sea, 
has been invested with considerable importance in consequence of the posi- 
tion of this splendid cataract having been adopted by the Boundary Com- 
missioners in 1839-40 as the standard point to which the barometrical alti- 
tudes throughout the country, east and west, should be referred. Every 
effort was made to determine their exact relation to the sea level ; yet there 
exists a very marked discrepancy between the results attained by the Baro- 
meter, as hereafter described, and those taken in running the due north 
line.* On a Map embodying a section of the country on the course of the 
due north line forming the Boundary between Maine and New Brunswick, 
published under the authority of the United States Government, the altitude 
of the Saint John waters at the Monument, three miles above the Grand 
•Falls, is stated to be 419 feet. The British Commissioner makes the sum- 
mit of the Fails 296 feet 9 inches above the tide at Chapel Bar, a few miles 
above Fredericton, as follows : — 

FeeL in. 

Height of the basin at the foot of the Grand Falls, above the tide at Chapel Bar, 177 3 

Perpendicular height of the Grand Falls, 74 

Descent through Rocky Channel, 45 G 

Total, 296 9 

^' The total height of the bed of the River Saint John aboye the tide at Chapol Bar, 
being 296 feet 9 inches/' 

As the distance from Fredericton to the Grand Falls is 125J miles, and 
the ascent by the river is stated to be only 177 feet 3 inches,t according to 
the levels taken, J this would give a fall per mile of only one foot five inches. 



* See succeeding paragmphs for probable explanation. 

t These are the levels reported by the Commissioners on the authority of a Surveyor, (vide Report.) 
There is, however, reason to believe that they contain very material errors. 

t Levels (?) on the River Saint John from Fredericton to the Great Falls — 

Height in 

Distance, inches. 

From Frkdbrictom to the confluence of tide below Chapel Bar, . . . . 4.47 

Confluence of tide to French Chapel, 3.15 4.*) 

French Chapel to Clifl"s Bar, 7.52 129 

Clifl''s Bar to the head of Bear Island, 5.70 ) oq^ 

Bear Island to Nacawakac, 8.54) 

Nacawakac to Meductic, 4.68 55 

Meductic to Eel River, 9.25 220 

Eel River to Grirhth's Island, 9.4.3 168 

Griffith's Island to Macmullan's, 12.261 ... 

MacmuUan's to Presqu'isle, 8.8 J ^"^^ 

Presqu'isle to Riviere du Chute, 14.77 375 

Riviere du Chute to Tobiqne, 12.71) r,pt: 

Tobique to Grand Falls,** *.. .. 21.12/ ^^^ 

♦♦ From Report of Commissioners. 
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The Oommissioners say, in discussing their observations, " The difference 
between the two inferences above stated, viz., the greatest height of tide at 
Chapel Bar in the Bay of Fundy, 81.65 feet,* and at Bathurst in the Bay of 
Chaleurs, 6.9 feet, is 74.75 feet ; and the same calculated by barometrical 
measurement, amounts to 77 feet, showing a total difference of little more 
than two feet between the two results." 

It is, however, remarkable, that Mr. Graham ascertained the upper basin 
of the Grand Falls to be 419 feet above tide (probably the tide in Passama- 
quoddy Bay) ; the lower Basin to be 303 feet ; consequently, the height of 
the Falls with the descent in the gorge, to be 116 feet ; the Commissioners 
giving the total height of Falls and descent in gorge at 119 feet, in round 
numbers, a difference which unequal stages of water would readily account 
for. 

The real explanation of this discrepancy has been afforded me by a gentle- 
man occupying a position which entitles him to implicit confidence. The 
levels taken between Fredericton and the Grand Falls are not accurate. 
The summit of the Grand Falls is really more than 400 feet (419), ascertained 
by levelling from Passamaquoddy Bay ; and the fall between the foot of the 
Grand Falls and Fredericton is 298 feet, instead of 177, and the fall per mile 
two feet four inches, instead of one foot five inches. The true altitude of 
the upper Basin of the Grand Falls being 419 feet. The levels taken on the 
Royal Road correspond with this estimate. 

After taking the leap of 74 feet, the waters of the Saint John rush through 
a deep semicircular and very narrow gorge, one mile in length, to the lower 
Basin, which lies nearly due south of the upper Basin, and in the course 
which the river would have taken had it continued on uninterruptedly. 
The distance between the upper and lower Basin is only half a mile on the 
chord of the arc formed by the gorge. A deep ravine indicates the former 
valley of the river at a time when its waters flowed at a much higher level 
than at present. No less than five terraces mark its successive subsidences 
after the ancient valley in which it flowed was filled up, and partially re- 
excavated. The probable origin of the Falls will be discussed in a subse- 
quent chapter. 

THE SAINT JOHN BELOW THE GRAND FALLS. 

Between Fredericton and Chapel Bar, soundings indicate a minimum 
depth of seven feet during the ordinary summer level ; the maximum above 
Fredericton being 23 feet. At Chapel Bar, the head of tide, there was ten 
inches of water, with a circuitous channel,t when the river was surveyed, 
which was at a time when the waters were eighteen inches or two feet 
below their summer level. 

— mt^ • ■ • ■ ■ ■ — ■ — ^ _« 

*The CoiDinissionerfi regarded Cbapel Bar, J'rvm, iUpoeiium^ being about 90 tniles up and distant from 
the mouth of the River Saint John, to be equivalent to Cumberland Basin, in respect of the height of tide, 
which is based oq the American Ephemeris foir 1839, and appears to be excessive. 

t Report of Commissioner for Exploring the River Saint John. Sept. 1838. — Appendix to Journals 
of Assembly. 
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The Bars of the Saint John are not permaneut, shifting from time to time, 
tiie greatest change taking place in spring : and floating ice is considered to 
be an important agent in producing them. Near Bnrgojne*s Ferry the 
depth is 60 feet» and at the foot of Longs Island 2i feet. 

The following Table shows the breadth of the Saint John at different places, 
the measurements beins: taken at Ioav water : — 

At Fredericion, ... ... i mile. 

CliflTs Bar, 

-^ aea w iK.y ... ... ... ... 

Meductic^ 

Eel River, 

GriflitVs Island, ... 

Presque Isle, ... 

Kiviere des Chutes, 

Viewed as a whole, the Hirer Saint John, from the Grand Falls to the 
Seik prejsents peculiarities which will be more appropriately described in 
the Chapter on the "*^ SarAiee Geologv " of the Province : the remailcable 
tidal Falls al its mouth, with the gT>^at depths above and below them, toge* 
tker with the probable cause which has excavated these profound fiaanrea, 
can then be fullv disoujised. 

The *^"Restgrouch*' Indians an^ mentioned bv Father Barthelemv Vunont 
in the Relations of 164± — ^^ You will see by the letter addressed to us from 
Miscou by the R. pere Richard, that we were not mistaken. He says in hia 
lener that the peoplt- of the Bay of Chaleur, who are called * Restgottdi,* 
and others who live stiil further ofil ic ic.*** 

The Kesti^Ni^rhe ^ Broad River drains upwards of iOOd square miles ia 
cpfn^^^ and Xew Brunswick. One of its afluents^ the Wagansis, liaea 
wiildn ten zailes of the Saint John, and is reached by a porta^ from the 
Giand River. Where Md^or Robinson's central line of Railroad cxvissed 
it^ HOC twr froci the dividing ri^%e which separates it from Grand River, it 
is only 4§o Ket above the sea. and 4o mile* from the Tob:*pe. 

The historical aa^jociatiocs of the Re^tigouche are very interestirg. Xear 
the ancient Petit Roch^Ie. at the head of tide, a decisive banle w^^s fo::ght 
b«iveen the Freach Ticcer BoTirdo and the English under Byron, ia J4Iv 
ITW. And on tie very pleasant turn of Mr. Bu^eed« ciany cannoi: bdilfs 
are continually fband. relics oi Petit Kocheile, of ie old French forts^ and 
of die hfcstif ^ch took p J..>t there. 

In 1^5i^ Mr. Richarusoit. oce of the oficer^ of tiie Geological Surrey of 
CaKftkiiL e^aaained tie Restigocche frocn its nio^th to the j-uction of'the 
F^aredia^ which gyrrrr* the co:::r.uary line be:wee:i Ca:::ada and Xew BriiLs- 
wick. Hi* detscHpdoa. whi-.-h coooins seme points vx isiteKsc. is gtv^ti 
b rfow, 



THE RESTIGOUCHE. 83 



THE RISTiaOUGHE JtlVKB TO THE MOUTH OF THE PATATEDIA. 

* About eigbt miles below the Matapedia the Restigouche meets the tide, 
and there are about two miles more to the head of the Bay Chaleur. For 
several miles above the Bay the River is from a mile to half a mile wide, 
and it is thickly set with low islands forming good meadow land. Above 
this, to the Matapedia, the breadth becomes contracted to less than half a 
mile, and in some places a considerable current prevails. From the Mata- 
pedia to the Petapedia the distance in a straight line is a little over twenty 
one miles, in a bearing about 8. 65 W ; but following the windings of the 
River, tlie distance given by the boundary Commissioners is thirty seven 
miles. About seven miles above the Matapedia, at a great bend to the 
right, a large tributary joins on the New Brunswick side. It is called the 
ITpsalquitch, and is five chains wide at the mouth. About six miles higher 
up a tributary not more than ten feet across, called the Brandy Brook, joins 
on the Canada side, and while the distance by water from the Matapedia is 
thus thirteen miles, it is only six and a half miles over land. Above this, 
several other conspicuous bends occur ; the bow at Cross Point, which is 
the most remarkable, is thirty one miles above the Matapedia by the River. 

In this curve, the distance by water is two milep, while across the land it 
appears to be not much over a hundred yards. As far up as Brandy Brook 
the hills stand somewhat back A*om the River, and rise with gently sloping 
sides, well covered with soil to the height of from 300 to 500 feet. Within 
a short distance of this both sides of the River are settled, but farther up the 
hills come close upon the River, and often rise up abruptly to heights of 
from 400 to 600 feet. It is thus only on flats at intervals of several miles, 
that sites ciin be obtained for settlement on its banks. The sides of the 
hills in this part appear to be thinly covered with soil, but farther back the 
land is said to be capable of cultivation.' 

Above the Patapedia the Restigouche is wholly within the Province of 
New Brunswick. At its mouth the Patapedia is six chains wide, including 
a small island dividing it into two channels ; but above this, the breadth 
does not exceed about fifty yards. 

The upper country drained by this river is described as being valuable as 
an agricultural region, but little is known of it some distance from the banks 
of the river; and of its geology, above the Patapedia, we are still entirely 
without reliable information. 

The Kipisiguit, Upsalquitch, Miramichi, Tobique, &c., will be noticed in 
the geological description of the countrj', to avoid repetition. 

THE COAST LINE. 

Seawards^ New Brunswick is bounded by the Bay ov Chaleuas, the OuLt 
or Saint Lawrence, and the Bay of Fundy. 

The Bay of Chalburs, or the ^< Sea of Fish,'*'*' is reported to be without 
rock, reef, or shoal. It is twenty five miles wide from Cape Despair to 

• Micmac — £ck-e>tuan Ne-ma-a-chi— !he "Sea of Fish.*' 



W THZ "SITE WHALE — THE X^XLUZS. 

Muco^i Lslandt and ^e^enty-fire miles deep to the month of the Bestigouche. 
The Dorthem lK>iD«iarT of the Province follows the south coast of this mas:- 
ni£ee&t Bay. and continaes ap the Bestigouche as for as the Mistouche or 
Patapedia RiTer. 

MLicoa Island wai> once celebrated as the-chief seat of the Jesuit Minions 
on thU pare of the Gulf coast, comprehending the Indians of Gaspe, Mira- 
michi. and XipUiguit.* At the mouth of the last named river thev had a 
station in 1645. In l^AI a chapel was built by them near where Batharst 
DOW stands, and constant communication was held with Miscoa Island, or, 
as it waa then called. " lU <U Saint IjOius/'-r 

The ^' Restgouch " Indians are mentioned in the relation of 1642 as being 
converted by the Missionaries of Miscou. 

It is worthy of note that the white whale which at one time was common 
in the Bay of Chalears, and then deserted it for many years, is beginning to 
return again, and during the month of June of the present year (1864), I 
saw some hundreds of these remarkable animals sporting in the brackish 
waters opposite Dalhousie, near the mouth of the Bestigouche. 

The white whale {Bduga horealis) is found from fourteen to twenty two 
feet in length. It yields from 100 to 120 gallons of oil, which possesses the 
valuable property of retaining perfect fluidity at temperatures below zero, 
and is therefore very valuable for lighthouse purposes. Leather has been 
manufactured from its skin, which commands a sale at eight shillings the 
pound. The white whale (erroneously called the white porpoise), is caught 
in strong fish-pounds, at and near the mouth of the river Quelle, a tributary 
of the Lower Saint Lawrence, at the Isle an Coudres, and at Point de Cariole 
on the north shore of the river. In the fall of the year they assemble, and 
migrate in a body to their winter quarters in the Gulf or Arctic Sea. They 
live from April to October in the brackish water of the Lower St. Lawrence, 
and then proceed slowly down the estuary, accustoming themselves to the 
•alt water. Mr. Tetu, of Quelle, who has been very successful in capturing 
the white whale, and in bringing its oil and leather into notice, informed 
me that he has seen the Saint Lawrence * white with them ;' and he has 
observed them passing towards the Gulf all day long over a space twelve 

miles broad. 

The Walrus too, was once common on the coast of Miscou Island, and 
were slain in great numbers by the French about the middle of the 17th 
century, probably by the employees of the "Boyal Company of Miscou." 
The late Mr. Perley notices an interesting geological fact in connection with 
the bones of the Walrus on Miscou Island. " On visiting the echouage," 
he says, " or place where the Walrus were formerly slain in such numbers, 
a little to the westward of Point Miscou, it was found that the ancient beach 
is now nearly a quarter of a mile from the sea ; a long strip of sand plain, 
covered with coarse grass and a great abundance of cranberries, at this time 

P Spelt by the Je»uits " NVpr^r'g-Juit,' >ignifying '• ironblcU vt rough waier*." 
f Relaiions i^* U'un^. l^^'/v 
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intervenes between the present sea-beach and the former strand. This strip 
of recent formt^tion is called the Grande Plaine; and the curving shore in its 
front is called by the fishermen L'Ance a Grande Plaine. On examining the 
ancient shore, near the outer edge of a belt of small spruce and fir trees, the 
bones of the Walrus which had formerly been slain there, were found im- 
bedded in the sand in large quantities, and in good preservation, some of 
the skeletons being quite complete/'* 

The phores on the Gulf coast are generally low, and the indentations at 
the mouths of rivers wide, penetrating, in the form of narrow bays, many 
miles into the interior. This results from the soft character of the area- 
naceous deposits belonging to the carboniferous rocks, which form very 
nearly the whole of the Gulf coast of New Brunswick. 



THE BAY OF FUNDY. 



This remarkable body of water, originally called " Baie des Francais/' 
and also '^ Mer de TAcadie," exhibits various phenomena especially inter- 
esting in a geological point of view. The wonderful tides^ so ably described 
by Dr. Dawson,! have been noticed by most travellers in New Brunswick 
and Nova Scotia with very difi:erent impressions, and some discordant enu- 
merations of "facts." Some time since, the Fredericton Atheneeum pub- 
lished a paper drawing attention to several absurd statements relating to the 
tides of the Bay of Fundy, which were thought to be prejudical to the 
interests of the Province. 

These statements have appeared in -(vorks of acknowledged authority, 
and in some instances by writers of eminence. Sit John Herschel, in his 
"Outlines of Astronomy," paragraph 756, says, "At Annapolis, for in- 
stance, in the Bay of Fundy, it is said to rise 120 feet ;" and Mr. P. H. Gosse, 
in his delightful volume "The Ocean," does not qualify the assertion with 
" it is said," but tells us that "the spring tides sometimes rise to the aston- 
ishing elevation of 120 feet." — (Introduction to "The Ocean.") 

By the permission of Captain Shortland, K. N., the Oflicer in charge of the 
Coast Survey, I have been favoured with the following facts relating to the 
Tides in this remarkable Bay : — ; 



'^ Report on th« 8«a and River Fislierie* of New Brunswick. 

t ** The tide-wave tbiit sweeps lo the northeast along the Atlantic coast of the United States, entering 
the funnel-like mouth of the Bay of Fundy, becomes compressed and elevated as the sides of the Bay 
gradually approach each other, until ift the narro^^-e/ pane the water runs at the rate of six or seven 
miles per hour, and the vertical rise of the tide amounts to 60 feet or more. In Cobequid and Chieg- 
necto Bays, these tides, to an unaccustomed spectator, have rather the aspect of tome rare convulsion 
at nature than an ordinary daily phenomenon. At low tide wide flats of brown mud are seen to extend 
for miles, as if the sea had altogether retired from its bed ; and the distant channel appears as a mere 
stripe of muddy water. At the eommencsement of flood, a slight ripple is aeen to break over the edge of 
the flats. It rushes swiftly forward, and covering the lower flats almost instantaneously, gains rapidly 
on the higher swells of mud, which appear as if they were being dissolved in the turbid waters. At the 
same time the torrents of red water enter all the channels, creeks and estuaries; surging, whirling and 
foaming, and often having in its front a white breaking wave, or *' bore," which runs steadily forward, 
meeting aqd swallowing up the ivemaina of the ebb still breaking down the channels. The mud flats are 
soon covered, and then, as the stranger sees the water raining with noiseless and steady rapidity on the 
steep sides of banks and cli^, a sense of insecurity ctiepM over him, as if no limit could be set to the 
advancing deluge. In a little time, however, he sees tliat the fiat *' hitherto shalt thou come, and no 
farther," has biMn issued to the great Bay tide; its retreat commences, and the waters rash back as 
rapidly as they entered." — Acadinn Geology, pages 23-24. 
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Height of Tide. 

Point Lepreau, 25 to 21 feet. 

Saint John, (outside of Harbour,) 28 'to 22 

Off Emerson's Creek, 31 to 23 

OffQuaco, 31 to 21 

Off Cape Enrage, 41 to 82 

Mouth of Petiteodiac, 46 to 86 

Off Apple River, Chignecto Bay, 89 to 29 

Off C£q)e D'Ore, 41 to 81 

Off Noel River, Cobequid Bay, 53 to 31 

Off Black Rock, 36 to 31 

Off Port George, ... 32 to 29 

Off Brier Island, 22 to 16 

At the extremities of narrow inlets the tides will exceed the maximum of 
these altitudes by a few feet. 

The levels taken during the construction of the European and North 
American Railway have established the fact, that the level of high tide at 
Saint John is 10.70 feet above high tide in Shediac Harbour, and the level 
of the rails on the Shediac wharf is 6.70 feet below high water at Saint John. 

ORIGIN OP THE BAY OP PUNDY. 

The wildest theories have been advanced to account for the origin of the 
Bay of Fundy.* Although it is the most extensive Gulf on the eastern 
Coast of America, it is less than any of the great inland fresh water Lakes 
of the Saint Lawrence Basin. A straight line between Brier Island in Nova 
Scotia and Quoddy Head would pass through the Grand Manan, (formerly 
Menano; Relations, 1611,) and with this for its southwestern boundary, the 
Bay would be nearly as long as Lake Ontario, or about 180 miles. Its width 
varies from 50 to less than 80 miles, and towards its inner extremity it is 
divided by the Chignecto Promontory into Chignecto Bay and Bay of 
Minas, or as it was originally called the Bay of " Mines;*' and under this 
niame (Bale des Mines) it is mentioned in the early relations of the Jesuits, 
and allusions made to the Mines, elsewhere noticed. 

Although the surface of the Bay of Fundy may approach that of Lake 
Ontario, its depth is considerably less, and if the southwestern entrance be 
excepted, the average depth of the Bay of Fundy will not be half that of 
Lake Ontario (500 feet or 88 fathoms.) The soundings in the Bay of Fundy, 
which were kindly permitted to be furnished to me, by CapL Shortland, 
R. N., show that between Saint John and Digby, the greatest depth recorded 
is 48 fathoms, between Quaco and Port George 40, and between Martin's 
Hjead and Black Rock 29 fathoms. Near the entrance of Chignecto Bay 
there is 28 fathoms of water, but within the Minas Channel the lead shows 
55, and in the Minad Busin 18 fitthoms. Between Grand Manan and Brier 
Island it ia 112 fathoms ; but Lake Ontario is 720 feet deep in some places. 

* See ** Reports on the d«a and River FisherieB of New Brunswick," by M. H. Perley, for notice of 
thes>e theories. 
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The Bay of Fundy is really nothing more than a shallow valley of dena'- 
dation, and is u matter of surprise that, considering the tides to which it is 
fiuhject, its depth should not be greater. It ie probable too that a portion 
of the Arctic current once flowed through the Bay of I^undy, during a 
period of submergence of this part of the continent ; yet the current dMs 
not appear to have materiaDy effected its depth. 

The levels on the line of the European and Korth American Railway, 
exhibit the singular character of the valley of the Eennebeccasis' and its 
prolongation to Shediac Harbour. The dividing ridge is attained 97 miles 
from Saint John, where the altitude is 161 feet above the highest spring 
tides 'at Saint John. The summit, 12 miles from Saint John, is in the valley 
of the Kennebeccasis. During the submergence of the country below the 
level of 170 feet, the current in this valley must have been at times terrific ; 
we see its effects in the bold escarpments and hills which distinguish the 
country about Sussex Vale. Borings at Lawlor's Lake showed soft material 
100 feet below the present surface, which is 62 feet above high tide. This 
is, probably, a part of the ancient valley of the Saint John^ or a deep indent 
from the sea. 

The distance between the extremity of Cumberland Basin and Bay Verte 
is eleven miles. The highest land on this narrow isthmus is only 17 feet 
above the level of the highest tides in Cumberland Basin. This is on the 
Amherst and Bay Verte Road, four miles from the first Lock of the pro- 
posed Canal. Another ridge occurs two miles from Bay Verte, but this 
is only 14 feet above the high tides of Cumberland Basin, or 86 feet above 
the highest spring tides in Bay Verte. By the removal of these trifling 
obstacles the waters of the Bay of Fundy would flow into the Qulf of Saint 
Lawrence, and Nova Scotia would become an Island. If a ditch were dug 
to admit of the passage of the waters, they would rapidly widen it to a canal, 
but when they would cease their work of erosion and destruction, is a prob- 
lem not easy to answer with present data. 

CHANGE OF COAST LINE. 

There are strong indications of a change in the relations of the coast to the 
level of the sea, taking place at the present day in the more northern parts 
of the Bay of Fundy. At the time of my visit to Albert County in the 
month of October, (1864,) the tides were unusually high, overflowing many 
dykes in the broad marshes of Shepody River. Several intelligent farmers 
and residents expressed the opinion that the tides were rising higher than 
formerly, or what may be really the case, that the land is slowly sinking. 

The same physical change has been observed on a more extended scale in 
Nova Scotia, and was noticed some years since by Dr. Dawson ;* submerged ' 
forests having been found by him in Cumberland County. Mr. Bell,t in a 
paper " on recent movements of the Earth's surface," states on the authority 

* Acadian Geology. 

t TrantactioDs of the Nova Scotian Institute of Natural Science. 1863. 
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system of colouriDg can be given to a Map of British North America, with 
intelligible descriptions ; and thus the almost inextricable confusion, to a 
foreigner at least, which has occurred in the delineations of the Geology of 
certain States of the American Union, will be avoided. There is no reason 
whatever, why rocks possessing local peculiarities of structure, composition, 
fauna or flora, should not receive special names, provided their relation to 
those great geological divisions of past time, with their well known local 
subdivisions, which are almost tiniversally accepted, be clearly ascertained 
and prominently kept in view, in order that a stranger to the geographical 
position of the part of the country they represent and from which they 
derive their name, may not be subjected to the trouble and loss of time 
which a new nomenclature so often involves. Local designations are, 
indeed, sometimes absolutely necessary, and wholly unobjectionable if they 
specify peculiarities. But no one can substantially defend their application 
and use to such an embarrassing degree as now prevails in the different 
geological descriptions of some American States. 

With reference to the nomenclature which has been adopted for the geo- 
logical formations of Canada, Sir William Logan says — ^'In the names used 
we have been desirous of availing ourselves as much as possible of those 
which have been applied to well established groups of strata elsewhere, with 
a view of at once facilitating comparisons of equivalent masses, and of ren- 
dering homage to those whose labours have aided us in understanding our 
own rocks*'* For the subordinate groups of fossiliferous strarta the nomen* 
clature of the State of Kew York has been adopted, because the inveati- 
gatious of the able Geologists who conducted that survey had, in some 
degree, rendered the nomenclature classic in America; and it is only 
when a group has not been recognized among the rocks of Kew York, or 
^yhen a mass there destitute of organic remains is replaced in Canada by 
one marked by fossils, that a Canadian name is introduced.'''*' 

CLASSIFICATION OF NEW BRUNSWICK ROCKS. 

The Sedimentary Rocks of New Brunswick belong to the following <3reat 
Divisions: — 

L Regent and Post Fuocene. 

3|K ^ ^ 4( 3K 

* :|c 4e 4( 4t 

n. Triassic? 
m. Carboniferous. 
rV. Devonian. Devonian Granite. 

V. Upper Silurian. 
VI. Middle Silurian. 
Vn. Lower Silurian. Qutbee Group. 

The valuable minerals belonging to each Group are as follow, as far a9 

they are known ; a special description will be given of the mode of occur- 

■-■■-- ■ ■ —. ■ — ■■■ ■ ... — 

♦ (reology of Canada, page 11». 
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rence of each particular mineral, in the Chapter relating to the Group in 

which it is found : — 

I. Recent and Post Pliooenb. — Manganese ; Bog Iron Ores ;• Qchres ; 
Shell Marl ; Kaolin ; Claj^s for Pottery and Brieks ; Moulding 
Sand ; Blue Phosphate of Iron ; Peat ; Gold. 

II. Triassic. 

m. Carboniferous. — Bituminous Coal; Albertite; Petroleum; Bitu- 
minous Shales ; Limestones; Gvpsum ; Firestones; Sandstones; 
Grindstones; Millstones; Conglomerates; Flagstones; Building 
stones ; Decorative materials ; Sandstones for Glass. 

IV. Devonian. — Copper ; Roofing Slates ; Plumbago. 

V. Upper Silurian. — ^Limestones; Dolomites; Argillites; Honeatonos; 
Hydraulic Cement ; Whetstones. 

VI. Middle Silurian. — ^Lead; Sulphate of Baryta; Limestones; Ochres; 
Copper Ores ; Iron Ores. 

Vn.. Lower Silurian. — Copper ; Antimony ; Manganese ; Iron Ores ; 
Lead; Chromium ; Nickel ; Zinc; Gold; Potstone; Serpentines; 
Roofing slates ; Marbles. 

OUTLINE of the DISTRIBUTION OF FORMATIONS. 

With exception of the rocks belonging to the Recent, Post Pliocene, and 
Carboniferous Series, the whole of the formations found in New Brunswick 
have been very much disturbed, but the direction of the forces which produced 
the disturbance appears to have been uniform rather than discordant; hence 
it results that over wide areas the strata are folded and curved with great 
regularity. This is particularly noticed in the grand belts of the Lower 
Silurian Series which stretch across the Province from the Saint John to the 
Bay of Chaleurs, in a northeasterly direction. The general direction of the 
strike of the rocks in these belts is to the northeast (N, 60 £.), and the dip 
at a high angle either to the southeast or northwest. These belts occur on 
both sides of a low range of Granite, stretching from the Atlantic coast of 
Maine to the Bay of Chaleurs, in either two or more broad or in numerous 
narrow parallel bands, which have apparently broken through the ancient 
Silurian Rocks, and determined in a great measure the subsequent geological 
jurangement of a large part of the Province. 

The whole of this range of Granite would at the first blush seem to be of 
much more recent date than the rocks through which it has apparently 
crashed its way. It is our guide to the leading features of the Geology of 
the Province, and before alluding to those rocks which are clearly Sedi- 
mentary Strata, it will be advisable to describe the character of the great 
granitic masses, which have been so instrumental in giving them their present 
position. It is not necessary to enquire at present whether the thick sheets 
of Silurian Strata were crushed or squeezed into vast folds before the granite 
broke through them, it is suflicient for present purposes to consider the rela- 
tion that rock bears to them, and to ascertain in the first place its Qeologic4il 
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1 of colouring can be given to a Map of British North America, with 
^ible descriptions ; and thus the almost inextricable confusion, to a 
ner at least, which has occurred in the delineations of the Geology of 
1 States of the American Union, will be avoided. There is no reason 
ver, why rocks possessing local pecuUarities of structure, composition, 
or flora, should not receive special names, provided their relation to 
great geological divisions of past time, with their well known local 
isions, which are almost tiniversally accepted, be clearly ascertained 
rominently kept in view, in order that a stranger to the geocrraphical 
)n of the part of the country they represent and from which they 
their name, may not be subjected to the trouble and loss of time 
a new nomenclature so often involves. Local designations are, 
1, sometimes absolutely necessary, and wholly unobjectionable if they 
jT pecuUarities. But no one can substantially defend their application 
se to such an embarrassing degree as now prevails in the dilierent 
fical descriptions of some American States. 

;h reference to the nomenclature which has been adopted for the geo- 
1 formations of Canada, Sir William Logan says — " In the names used 
ive been desirous of availing ourselves as much as possible of those 
have been applied to well established groups of strata elsewhere, with 
r of at once facilitating comparisons of equivalent masses, and of ren- 
l homage to those whose labours have aided us in understanding our 
ocks.*' For the subordinate groups of fossiliferous strata the nomen- 
e of the State of New York has been adopted, because the investi- 
IS of the able Geologists who conducted that survey had, in some 
5, rendered the nomenclature classic in America; and it is oulv 
a group has not been recognized among the rocks of New York, or 
a mass there destitute of organic remains is replaced in Canada Ijy 
larked by fossils, that a Canadian name is introduced."* 

CLASSIFICATION OF NEW BRUNSWICK ROCKS. 

\ Sedimentary Rocks of New Brunswick belong to the following Great 
ons: — 

L Recent and Post Pliocene. 



n. Triassic? 
III. Carboniferous. 
rV. Devonian. Devonian Gmn^'f'. 

V, Upper Silurian. 
VI. Middle Silurian. 
VII. Lower Silurian. Quebec (/roi/p. 

J valuable minerals belonging to each Group arc ns i'ollou, ;is far n^ 
ire known ; a special description will be given of tlic ih.mIc of occur- 

'lotrv of CaiiaflR. pnef> I'.'. 
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rence of each particular mineral, in the Chapter relating to the Group in 
which it is found : — 

I. Recent and Post Pliooenb. — Manganese ; Bog Iron Ores ; Ochres ; 
Shell Marl ; Kaolin ; Clays for Pottery and Bricks ; Moulding 
Sand ; Blue Phosphate of Iron ; Peat ; Gold. 

11. Triassic. 

in. Carboniferous. — Bituminous Coal; Albertite; Petroleum.; Bitu- 
minous Shales ; Limestones; Gvpsum ; Firestones; Sandstones; 
Grindstones; Millstones; Conglomerates; Flagstones; Building 
stones; Decorative materials ; Sandstones for Glass. 

IV. Devonian. — Copper ; Roofing Slates ; Plumbago. 

V. Upper Silurian. — ^Limestones; Dolomites; Argillitos; Honeatonos; 
Hydraulic Cement ; Whetstones. 

VI. Middle Silurian. — Lead; Sulphate of Baryta; Limestones; Ochres; 
Copper Ores ; Iron Ores. 

Vn. Lower Silurian. — Copper ; Antimony ; Manganese ; Iron Ores ; 
Lead; Chromium ; Nickel ; Zinc; Gold; Potstone; Serpentines; 
Roofing slates ; Marbles. 

outline of the distribution of formations. 

With exception of the rocks belonging to the Recent, Post Pliocene, and 
Carboniferous Series, the whole of the formations found in New Brunswick 
have been very much disturbed, but the direction of the forces which produced 
the disturbance appears to have been uniform rather than discordant; hence 
it results that over wide areas the strata are folded and curved with great 
regularity. This is particularly noticed in the grand belts of the Lower 
Silurian Series which stretch across the Province from the Saint John to the 
Bay of Chaleurs, in a northeasterly direction. The general direction of the 
strike of the rocks in these belts is to the northeast (N. 60 £.), and the dip 
at a high angle either to the southeast or northwest These belts occur on 
both sides of a low range of Granite, stretching from the Atlantic coast of 
Maine to the Bay of Chaleurs, in either two or more broad or in numerous 
narrow parallel bands, which have apparently broken through the ancient 
Silurian Rocks, and determined in a great measure the subsequent geological 
arrangement of a large part of the Province. 

The whole of this range of Granite would at the first blush seem to be of 
much more recent date than the rocks through which it has apparently 
crashed its way. It is our guide to the leading features of the Geology of 
the Province^ and before alluding to those rocks which are clearly Sedi- 
mentary Strata, it will be advisable to describe the character of the great 
granitic masses, which have been so instrumentalin giving them their present 
position. It is not necessary to enquire at present whether the thick sheets 
of Silurian Strata were crushed or squeezed into vast folds before the granite 
broke through them, it is suflicient for present purposes to consider the rela- 
tion that rock bears to them, and to ascertain in the first place its Geological 
Age. 
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THE CENTRAL GRANITE BELT. 

THE AGE OF THE GRANITE. 

From fiear Bathurst, on the Bay of Chaleurs, to the islands in Penobscot 
Bay, on the Atlantic coast of Maine, a distance in an air line of nearly three 
hundred miles, there is a series of narrow belts, often joined into one, of so- 
called Devonian granite ; that is, of granite apparently thrust up through 
the Lower Silurian strata which once covered the greater part of the vast 
expanse of country with one uniform sheet, at the close of the Devonian 
period, or just before the Carboniferous epoch commenced its existence. 

The age of this granite is known from the simple relation it bears to the 
red sandstones and conglomerates of the Bonaventure formation near Bath- 
urst, which lies here at the base of the Carboniferous series, and to the De- 
vonian rocks of Gaspe ; the nearly horizontal and undisturbed Bonaventure 
sandstones occupy the depressions and hollows in the granite, filling up 
every crevice and irregularity just as one may suppose sand, both coarse 
and fine, to cover with a uniform mantle the bottom of deep lakes, unruffled 
by streams, tides or winds. It is not to be supposed that the nearly hori- 
zontal sandstones of the Bonaventure formation, occupy the hollows in the 
granite with such perfect fidelity and regularity as the sand at the bottom of 
a deep and tranquil lake, but they preserve that position which they would 
take if they were deposited in a comparatively tranquil ocean, of which this 
granite was the floor. In the eastern townships of Canada intruding masses 
of this granite intersect the Devonian strata,'*' hence its age must be poste- 
rior to them ; and in New Brunswick the base of the Carboniferous overlies 
it horisontaUy, filling its hollows, and is consequently newer than the 
gtsmite, lience the exact age of this intrusive rock, if it be intrusive, is about 
thje dose of the Devonian Period. 

In the Map prepared fay Dr. Robb for Professor Johniston's Report on the 
Agricultnral Besources of New Brunswick, the granite is made to occupy a 
uniform belt across the Province. Its true position difi^ers from this deline- 
ation, in several important particulars. According to the observations I 
was enabled to make daring the past summer, on the Nepisigiiit, the source 
of the Little South West Miramichi, the upper waters of the South West 
Miramichi, and the Saint John River, its aggregate breadth has been over- 
estimated, and a correct geograj)hical position has not been assigned to it on 
any Map I have yet seen. 

I crossed the belt at the localities above enumerated, and noted the limits 
of foradations with as much precision as the nature of the country would 
permit without special research. 

GBAN1T2 NEAB THS BAT OF CHALIStmS. 

The granite is first seen near the coast on Middle River, about a mile and 
a half west of the Nepisiguit, and an eightb of a mile from the Harbour. It 
appears on the Nepisiguit at the Rough Waters, three miles from the mouth 

# Geology of Canada, 
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of the river. Rough Waters is a classic spot, the river deriving its name 
from these rapids, which in the spring and fall are very magnificent. Here 
the Red Sandstones of the Bonaventure* formation, are seen Ijing in nearly 
horizontal layers npon the granite, which reveals itself as the floor of one of 
the earliest Seas belonging to the Carboniferoas age. It is surely worth 
while to pause here for a few minutes and endeavour to realize what is the 
true significance of the expression " the floor of one of the earliest Seas 
belonging to the Carboniferous age.'* It means that we are gazing upon 
rock which formed the bottom of un ocean whose waves rolled over where 
we are now supposed to be standing, before any portion of the vast coal 
field of New Brunswick, Nova Scotia, and Cape Breton, was begun to be 
elaborated by the wearing down of already existing rocks ; before a single 
plant had been called into existence, of the countless myriads which lie 
entombed in the coal deposits of this fourteen thousand feet thick mass of 
rock, which is called the Eastern Carboniferous area or coal field of America, 
as distinguished from the Western area, which occurs in Pennsylvania, Ohio, 
Missouri, and other western States. 

If the rocks which have been formed since the ocean first rolled over the 
granite near Bathurst were removed throughout the eastern Provinces, and 
land and sea supposed to retain their present level, a considerable portion 
of New Brunswick, the whole, probably, of Prince Edward Island, and a 
large part of Nova Scotia and Cape Breton would be beneath the sea. This 
ancient bed of a former ocean can be seen within a few miles of Freder- 
icton, on the road to Woodstock, where the outlying patch of the horizontal 
carboniferous sandstones repose on the granite near the Pokiok River. 

Some conception of the vast lapse of time involved in these ideas may be 
formed, when it is considered that in Nova Scotia there are no less than 
seventy six seams of coal, each with their dirt bed; or bed in which a large 
portion of the plants forming the coal grew, succeeding one another. Each 
coal seam and dirt bed indicating a period of repose and the growth of inter- 
minable forests, in which insects, such as termites, cockroaches and scorpions 
wandered, dragon flies, weevils and locusts flew, and where numerous rep- 
tiles, all now extinct, luxuriated in the vast swamps and estuaries of the 
carboniferous period. Each coal seam was succeeded by long ages during 
which the waters covered the land, until in that vast lapse of time a thick- 
ness of no less than 14,750 feet of deposits was accumulated in Nova Scotia 
alone. 

Two and a half miles above Pabineau Palls the granite 5s covered on the 
north side of the Nepisiguit with horizontal sandstones. It occurs here in 
the form of low domes. On the south side of the River the Bonaventure 
rocks come on the banks a short distance above the Pabineau Palls, which 
are themselves wholly in the granite, the sandstofie flanking them on the 
south side. The granite is seen again at a point about half a mile above 

« The " Bonaventure Formation " is the name given by Sir W. Logan to the base of the Carboniferous 
Scries as it occurs in Canada. 
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Brandy Brook, where also the sandstones ^nd conglomerates appear as cliffs 
20 feet high, and on the east side capping a hill some 80 feet in altitude. 
The Rough Waters, more than two miles long, flow over granite with the 
horizontal conglomerates and sandstones filling the hollows between the low 
domes on each side, so that the breadth of the exposed granite is very small 
here. At the foot of the Rough Waters there is a felspar dyke containing 
red crystals of the same mineral. 

The character of the granite near Bathurst, differs slightly from the same 
rock on the Saint John. At Rough Waters it consists of white felspar, 
black mica, and translucent quartz. On the Saint John, the white felspar 
crystals are generally much larger, the mica less in quantity, and sometimes 
difficult to discover. 

The granite was not recognized on the Nepisiguit above the Grand Falls. 
In a Map accompanying a Paper read by Professor Bailey before the Natural 
History Society of New Brunswick,* and published in the April number 
of the Canadian Naturali8t,t granite is delineated as forming the bed and 
banks of the river for several miles above the narrows, more than twenty 
miles from its mouth ; and in his ^' Report on the Mines and Minerals of 
New Brunswick,'* it is stated that " Granite ridges appear in situ, and seem 
to have displaced and been thrust through the other strata. The violent 
eddies and rapid currents in this portion of the stream make careful obser- 
vation very difficult.*'! I did not recognize any granite in this vicinity, and 
on reference to my notes, I find the following : — A quarter of a mile above 
Nepisiguit Brook greenish sili6ious schist occurs, with a strike N. 10 E. 
Dip 70 W. — 500 yards below Nepisiguit Brook the same green silicious 
schist, with the same strike as before; half-mile, below the great Bend 
ferruginoufi slates, witji strike N. 40° E., Dip 75° W., showing disturbance, 
&c. These rocks will be described under the heading ^' Quebec Group," in 
a subsequent Chapter. 

The granite probably pursues the course indicated by Professor Bailey, 
and the ridges of which he speaks may have escaped my observation, not- 
withstanding that special attention was given to the possible occurrence here 
of this rock, as represented on the Map constructed by the late Dr. Robb. 

QRANITE AT GULQUAO AND LONG LAKB« 

The next place where the granite was thought to be in position, but was 
not actually seen, is at Gulquac Lake, the head of Gulquac River, a sheet of 
water not laid down on the Provincial Map. In this remote lake there are 
a large number of huge granite boulders, not much worn; they resemble 
low domes in the lake, but did not appear to be in place. Since low ridges of a 
highly metamorphic schist were seen in the northern part of Gulquac Lake, 
it is probable that the granite is close at hand, and it may therefore be, pro- 

♦ 12ih February 18W. 

t Notes on the Geology aad Botany of New Brunswick, by Professor L. W. Bailey— Canadiaa 
Naturalist, April 1861. 

t Fftgc 10. 
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visionftUj) placed in this vicinity. Large boulders of the same rock were 
also observed in a northeast direction, on the Portage between Long Lake 
and a lake forming the source of the Little South West Miramichi, not laid 
down on the Provincial Map. The bed of a stream flowing into Long Lake 
from the elevated ridge separating this fine sheet of water from Little South 
West Miramichi Lake was composed of granite debris. The portage, al- 
though nine miles long, did not afford any opportunities for observing rocks 
in position, but large boulders were very numerous, and these almost alto- 
gether consist of white granite. To the north and south of these localities 
the sedimentary rocks are seen in place. Hence it is probable that a granite 
ridge passes through this portage, and is continuous with one near Gulquao 
Lake. These positions are about eight miles north of the northern boundary 
assigned by the late Br. Robb to the supposed " Cambrian " belt which flanks 
the granite on either side. 

ON THE MIRAMICHI. 

On the northwest Branch of the South West Miramichi, low granite 
domes were seen about a mile and a quarter above the forks. They are 
succeeded by micaceous schists, with granite domes occasionally penetrating 
through them. Smooth white granite forms the bed of the river about two 
miles above the narrows on the South West, the channel of the river itself 
being fUll of granite boulders. Opposite Mount Alexander, and about three 
miles northwest of it, the granite has involved large masses and numerous 
fragments of schist, leading to the idea that it was in a plastic condition 
when upheaved. The same remark applies to the granite on the Saint 
John River, and elsewhere. At a point between Mount Alexander and the 
elevation on the east side of the river, as shown on the Provincial Map, a 
micaceous schist was observed in position, which continues for some distance. 
About a mile below Slate Brook, where a quartzose schist was observed, 
white granite again forms the bed of the river, but it is quickly succeeded 
by ferruginous schist. A ridge of granite containing parallel belts of schist, 
appears again about 1 J mile below Slate Brook, after which no more granite 
IS seen on this river, (the country being slates, &c.) until Shake Brook is 
reached ; here there is a belt of granite about 400 yards broad, succeeded 
by ferruginous slates or schists. The granite appears again half a mile above 
" The Sisters," where it is succeeded by silicious slates, interpenetrated with 
numerous quartz veins. It crops out again, however, a few hundred yards 
lower down the river, when it is overlaid by a quartzite at the mouth of the 
Sisters, with a strike S. 60 E., dip S.W. angle 80®. Three quarters of a mile 
below "the Sisters'* the granite appears in the form of low domes, the 
quartzites resting upon it with a strike N. 80 E., and a northerly dip at a 
high angle. This is the last anticlinal axis or ridge observed on this river, 
with the granite coming up in the centre. 

It would seem from these observations that the great central granitic axis 
coneists of a series of parallel ridges penetrating Silurian rucks ; the ridges 
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forming a namber of anticlinal axes with tho Bedimentary rocks on each 
side of them. The breadth of country on this line of section over which the 
granite was seen in position, is considerably greater than represented in t)r. 
Bobb's Map, from which our ideas of the leading features in the Geology 
of the Province have been derived hitherto, but it occurs in many narrow^ 
parallel belts or stripes, and not in one uniform mass. 

GRANITE ON THE SAINT JOHN. 

On the Saint John, a small dome of granite is seen protruding through the 
horizontal strata of the outlier of Carboniferous rocks about one and a half 
miles east of Tilley's Hotel. West of the outlier it occurs as far as the 
Sheogomoc River, two and a half miles from Tilley's, where a micaceous 
schist or gneiss occurs. The schist contains black mica, it is easily separated 
by divisional planes at right angles to the strike, which is S. 70 E. Dip 65^ 
8. The laminae of the schist are contorted. At the falls of this river, a little 
above the bridge, white granite is seen in patches penetrating through and 
overlying the schist, it can also be seen overlying it in masses farther up 
the river, and it appears to have come through it in many places, giving to 
the schist the appearance of holding masses of the granite with sttarp edges. 
About three quarters of a mile above the Sheogomoc, the laminee of the 
gneiss or schist are beautifully apparent. Granite is again seen forming the 
bed of a brook a mile and a half from the Sheogomoc, but at Sullivan's 
Creek the strike of the micaceo-arenaceous rock is 8. 10 E., dip 87 E. No 
more granite was seen on this section. The character of tins rock in many 
parts of the region described, is very porphyritic, containing as it does large 
and well defined crystals of felspar ; some of these crystals aire an inch and a 
half long by half an inch in diameter, but few of them are perfect. 

GRANITE ON THE BOUNPART LINE. 

This B^elt of granite acquires greater breadth as it approaches the Cheput- 
necticook Lakes, forming the Boundary between Maine and 13'ew Brunswick, 
but it is probable that it alternates wit^ several belts of schist or gneiss. 
On the western sides of these lakes, in Maine, which are also called the 
Eastern Schoodic Lakes, and consist of Cheputnecticook, Grand and North 
Lake, the granite has been recognized by Mr. 0. H. Hitchcock, who sup- 
poses the greater part of the western shores of Cheputnecticook Lake, 
(called by Hitchcock, Chepedneck Lake,) to be occupied by granite. Bold 
blufis of White granite were found on the west shore of Grand Lake, but 
the schists also appeared in place. The e»st side, however, of Grand 
Lake, is said to be underlaid by granite, and upon a hill between Grand and 
North Lakes the junction of the granite with mica schist may be seen.* This 
range of granite, Mr. Hitchcock suggests, may connect with the granite in 
Penobscot Bay, on the Atlantic coast There are many reasons for supposing 
this conjecture to be correct. 

* Second Annual Report upon the Natural History and Geology of the State of Maine, 1S93. 



PARALLEL GEOORAPniCAL AND GEOLOGICAL FEATURES. 47 

The length of the granite axis in New Brunswick is one hundred and 
^ixtj five miles, and its aggregate breadth varies from one to twenty three 
miles. 

Throughout the larger portion of its development it consists of a series of 
narrow parallel bands, with gneiss, or schist or slates between them, so that 
a very considerable portion of the country lying within the outer narrow 
bands, is occupied by altered sedimentary rocks, some of which may be 
valuable for the metalliferous ores they contain, the indications being both 
numerous and promising. 

IMPORTANCE OF THE GRANITE AXIS. 

« 

The unportance of this granite axis will be better trnderstood when its 
relation to other rocks is explained. If the reader should place before him 
the Provincial Map of New Brunswick, or any other good Map embracing 
part of Canada and the State of Maine, with Nova Scotia, he would recog- 
nize certain river valleys, coast lines, and mountain ranges, which maintain 
a curved course from the southwest towards the northeast, and northeast by 
east ; these are — 

let The Saint Lawrence, pursuing a northeast course from Quebec to 
Bio Island, (south shore) ; from Bic Island its direction trends 
about 15^ more to the east. 

2n6L The Saint John Biver, from Lake Saint John, pursues a northeast- 
erly course for about 100 miles. 

8rd. The chain of highlands commencing west of Katahdin in Maine, 
passes north of Mars Hill to the head waters of the Tobique, and 
has a northeasterly course. The range then trends more to the 
east, until it reaches the Bay of Chaleurs. 

4tb. The Atlantic coast of Maine and the parallel cx)asts of the Bay of 
Fundy, have a northeasterly direction ; Minas Channel and Basin 
trending more easterly. 

5th. The Atlantic coast of Nova Scotia, from Cape Sable to Margaret's 
Bay, has a northeasterly course, it then trends more easterly, run- 
ning parallel to the Saint Lawrence below Bic Island. 

These are apparently geographical coincidences, but when the geological 
structure of the country is studied it will be seen at a glance that they are 
the result of some law operating uniformly over wide areas. 

In a SQOceeding Chapter a great metalliferous belt of rocks will be des- 
cribed, which comes up on each side of the central granite axis. These 
rocks are called the " Quebec Group," by Sir W. Logan, who first discov- 
ered their relations in 1860, and has since described them as they occur in 
Canada and elsewhere. 

The Quebec Group consists of an ancient series of strata lying near the 
base of the Lower Silurian System ; they have been brought to the surface 
in Canada by successive foldings which have caused them to assume the form 
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of a series of parallel ridges ;* these, coming from Lake Champlain, follow 
the general course of the Saint Lawrence to Gaspe, and thence to New- 
foundland. 

The granite axis of New Brunswick has apparently uplifted and broken 
through the Quebec Group, (which had been previously squeezed into folds 
nearly parallel to the course of the axis,) and brought it to the surface on 
either side of a gently curving line, from the Bay of Penobscot in Maine, 
to the Bay of Chaleurs in New Brunswick, roughly parallel to the outcrop 
of the Quebec Group in Canada. 

The next upheaval to the south occurs on a similar course, but trending a 
little more to the oast in Charlotte, King's, Queen'd, Baint John, and perhaps 
Albert Counties. Li the first three of which, the Quebec Group has proba- 
bly been recognized. 

The last great fold in this direction to be noticed, occurs on the Atlantic 
coast of Nova Scotia, where the " Gold diggings " are situated in rocks 
belonging to the Quebec Group. 

All of these foldings or plications which have aided in producing mountain 
ranges are, indirectly, the probable result of the gradual cooling of the earth's 
crust. The ocean beds too, are continually getting heavier by deposits, for 
which the wear of the coast and the debris brought down by rivers affords the 
material. That part of the crust of the earth forming the land is continually 
getting lighter ; hence the beds of the oceans are always sinking as a whole, 
and the huge cracks which this occasions on the land are in part the origin of 
the mountain ranges near the coast, where volcanic vents and rents show a 
connection with that part of the fluid interior not rendered solid by enormous 
pressure. No volcano is found at a considerable distance from the ocean. f 

* The Geological reader will understand that it is the endearour of the writer to avoid 
as much afi possible the use of technical terms, which are not supposed to be generally 
understood by the popular reader. 

Sir William Logan describes the Quebec Group in the following words : — 

<< The Quebec Group would thus appear to be a great devebpment of strata about the 
horizon of the chazj and calciferous formations, which were brought to the surface by an 
overturn anticlinal fold, with a crack and great dislocation running along its summit, by 
which the group is made to overlap the Hudson River formation/' ^ ^ ^ u ^ aeriea 
of such dislocations traverses eastern North America, from Alabama to Canada. They 
have been described bv Professor Rogers in Pennsylvania and Virginia, and by Mr. Saf- 
ford in Tennessee. The dislocation in question comes upon the boundary of the Province 
. in the neighbourhood of Laice Champlain. From this it proceeds in a gently curving line 
to Quebec, running nearly parallel with the Philipsburgh and Deschambault anticlinal, 
and keeping just north of tne fortress. It thence skirts the north side of the Island of 
Orleans, leaving a narrow margin on the Island for the Hudson River shales. From near 
the end of the Island it keeps under this waters of the SL Lawrence to within about eighty 
miles of the extremity of Gaspe, where it again comes upon the land, and appears to leave 
a narrow strip of the Hudson River or the Utica formation on the east." 

" On the south side of the line, the Quebec Group seems to be arranged in long narrow 
synclinal forms, with many overturn dips." — Geologf/ of Canada. 

f Se<? Ilor&rhel aind Dona on this snlyVct. 
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Now will be UDderstood the expression which forms part of the intro- 
dactorj paragraph in the first Chapter of this Eeport, ^^ The geographical 
features of a country are greatly dependent upon its geological structure." 
A tabular comparison between these parallel geographical and geological 
characteristics will be sufiiciently striking. 

PARALLEL GEOGRAPHICAL AND GEOLOGICAL TSATURE8. 

1st Geographical. The course of the Saint Lawrence. 

2nd Geological. The Quebec group in Canada. 

8rd Geographical. The northeasterly course of the Saint John, and the 

Highlands of New Brunswick. 

4th Geological. The central series of granite belts, with the Quebec 

group on each side, stretching from the Atlantic 
to the Bay of Chaleurs. 

6th Geographical and The narrow granitic mountain ranges with the Que- 
Geological. bee group on their flanks in Charlotte, King's and 

Queen's, &c. 

6th Geographical. The Atlantic coast of Maine and the Bay of Fundy. 

7th Geographical. The Atlantic coast of Nova Scotia. 

8th Geological. The Quebec group on the Atlantic coast of Nova 

Scotia. 

A glance at the Geological Map will show that the great valleys between 
the anticlinal axes (ridges) just described, are occupied either by the coal 
formation and its outliers, or by other formations lying in parallel directions 
to the main ridges. 

THE SOUTHERN GRANITE BELT. 

This belt commences on the Atlantic Coast of the State of Maine, east of 
iPenobscot Bay, and pursues its course in a northeasterly direction until it 
reaches the Boundary line. At or near the Boundary line it is divided into 
two subordinate belts or ranges, one of which crosses the Saint John at 
** Granite Quarry," and pursues a course towards Butternut Bidge, the 
limestone of which it has brought to the surface. The other ridge is seen 
four miles north of Magaguadavic Village, and crosses the Saint John above 
the City ; it was recognized in position on a branch of the Coverdale (Little 
Biver), and probably extends to Shepody Mountain. The age of this Belt 
is the same as the Central Granitic Range, and it has brought up the Quebec 
Group of rocks on portions of the north side, and probably also on portions 
of the south side of the axis it represents. 

On the road from Roix Station to the Village of Saint George, the granite 
has penetrated the schists in veins and patches, — and sometimes the patches 
of granite enclose masses of the schist. There is also a difficulty in distin- 
guishing between the gneiss and the granite, and the impression produced 
at the time was that the gneiss gradually passed into a granite. 

About ten miles from Magaguadavic Village the white granite was seen 
to involve pebbles of slate. It is here a very coarse granite, containing much 

7 
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milky white quartz, and liarge crystals of white weathering felfipar. About 
three miles farther on the K>ad towards Saint George, the crystials 6f feldf^ir 
Wtome pale rose red, and the granite is succeeded by a pale red felsptithic 
B6hifit, with a strike JN". 80 E., and a vertical dip. 

At the Upper Falls of the Magagnadavic the schist has a generial Btrike 
N. 80® E., and a dip to the north ; it is succeeded by white granite about a 
mile lower down the road to the Village of Saint George. Here the granite 
is very coarse, the quartz crystals being very large, though imperfect ; flie 
felspar pale flesh coloured, and weathering white, with a little mica, ^hfee 
nrtles farther down the road there is a very coarse granitoid gneiss, with 
apparent strike N. 70 E., dip S.* The colour of the mass is rose red on 
fresh surfaces ; it weathers grey. 

The breadth of this granite belt on the RoIk Station road and on the 
Magagtiadavic, appeal's to be about four miles. On Little River, in Elgin 
iParish, it is seen with the gneiss resting on it. 

OSIOIN OF THI GRANITE. ■ 

The remarkable manner in which this rock has involved within its taass 
fi'agments of schist; the singular minuteness witJi which veins of gtanite 
ramify through the schist, well seen on the Sheogomoc River ; the parallel- 
iisto of the alternating belts of schist and granite, and the flight distui^bance 
which hiie occurred during the upheaval, all tend to establish the view 
entertained by Mr. C. H. Hitchcock, that these granites, as they occur in 
Maine, have been originally in a plastic state, due to the comhined action 
of vapour of water and a low degree of heat. It is, however, very probable 
that the views which may be entertained of their origin point to a more 
precise link in their history than the mere supposition that they were in a 
plastic state during the time of their upheaval. They are indeed to be 
regarded more as metamorphosed or altered sedimentary, strata than as 
intrusive rocks. They have probably been altered in position and belong 
to the class named by Professor Hunt, " Indigenous Rocks," and there are 
valid reasons for supposing that much of the granites of New Brunswick 
consist of altered sedimentary strata, changed by mdtamorphisln into plastic 
folspathic sandstones and granitoid gneiss, then by a further tnetamorphistn, 
jpartly into plastic granite and in part retidnibg tttwJ^s of the ^ges of their 
metamorphism. Near the Magagnadavic, for instance, it was fbund impos- 
sible to find the line of demarkation between granite and granitoid gneiss, 
and between granitoid gneiss and true gneiss, so imperceptible were they 
blended one with the other. 

Under these circumstances the granite of the centt^l asds, as well as of 
ihe southern range, insteiad of being the agent by which the rodks were lifted 
up, would have only partaken of the general movement which affected the 
whole ; a movement which we have seen extended from the Saint Lawrence 

« The ftrike tometimet appeari to be N. and 8., dip W., but that giyen m the text ii probably oorrectr 
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to the- AtlAntio coast of ]^ova Scotia, foldiDg tho strata in vast waves or 
undulationsi at the close of the Devonian period.'*' 

These grand uplifts must not be confounded with another series o£ earth- 
quake movements which occurred during the earlier portion of the carbon- 
iferous epoch, and which lU'e particularly manifest in the Counties of Albert 
and Westmorland ; nor must they be associated with the subseqiient gigantic 
movements of the earth's crust, called the Appalachian revolution, which* 
extended from Alabama to Newfoundland. 

Professor Hunt, of the Canadian Geological Survey, has devoted much 
attention to this, intricate and important subject. His conclusions were 
advanced some years ago, and more recently embodied in the ^' Descriptive 
Catalogue of the Minerals sent by Canada to the International Ezhibitioa 
for 1862." Subjoip.ed ia a valuable extract from that work, as well as on^e 
from the ** Geology of Canada,"t 

And in a Chapter on the ^' Eruptive Bocks," in the Geology QfC$;sxB^ 
^^ The general absence of granite from among these intrusive mass.es i^. a 
fact worthy of notice. * * * The granitic rocks of Shipton and of Saint 
Joseph on the Chaudiere, app^r to be. indigenous massei^ belonging to tha 
strata of the Quebec group ; but the higher fossiliferous, formations to thQ 
east of the Kotre Dame Mountains, are traversed in various places by yeii^ 
and great masses of intrusive granite, whose characters and distribution 
have been described on pages 430 and 434. 

* Ii| describing the altered Devonian slates westward of the Nictaux River, in Novs 
Scotia, Dr. Dawaon hints at a similar change into granite. ^* The beda of alate, in^ninning 
against thia great djke of granite, change in strike from southwest to west, near the 
junction, and beooiiie slightly contorted and altered into gneiss, fnd filled with granite 
veins, but in some places they retain traces of their fossius to within 200 yards of the 
granite. The intrusion of this great maas of granite, without material disturbance of the 
stiike of the slates, conveys the impression that it hs(s melted quietly throi^gh th^ strfdtified 
deposits, or that these have been locally crystallized ii^to gramite in situ.** — Suppfaaen^ar^ 
Chapter to Acadian Geology, 

f *'*' The results of receat g^olosgiQ|L) inveaMgl^ionp in v^ious parte of th^ ^orld, lead t^. ^^^ 
conclusion that n;iany rooks, formerly regarded as intrusive or e^tic, are reftUy sedt^en^, 
altered m ntu, or indigenous rocks. Such is the case with many granite, syenites, green- 
atonea, amygdaloids, porphyries, and serpentines ; all of which are represented among the 
altered strata of Canada. These sediments at the time of their metamorphifin, werft howr 
ev^ ip aadi a plastic state, tkat they were sometimes di8ph^sed and &rce4 &P[Xopg t^Q 
oV'erlying a^d disiuptedr strata. It is not improbable tha^ the intrusive granites, which are 
80 abundant among the Devonian rocks to the south and west of the Notre-Dame Moun- 
tains, are tlie equivalents of the feldspathic sandstone and granitoid gneisft of the \ojon 
flilomn series. It is worthy of iv>te, that iqtrusive masses arei extremely race: in ify^ 1^^ 
rentian system, sp far aa known, except in one small ^ea in the Countie? of Grenville ai^d 
Argenteuil, whiere a succession of eruptions of dolerite, syenite, and quartziferous porphyry-, 
occurred befbre the commencement of the Silurian period. In the same way, the gireiU 
mi^nes of the Lower Siiuiian mountains are &ee from tntnuive rookf. To €o^ ao^tih^i^l 
of them, however, occur the Devonian granite juf t mentionjad, a^d to iiv^ northwest f^cf^ 
tl^e valleys of the St. Lawrence and Lake Champlain, are a series of intrusive dolerites', 
diorites, and trachytes.'' — Geology of Canada, page 669. — See also remarks on the same 
subject at the commencement of Chap. XX in the same work, by Professor Uupt, 
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" It is worthy of note, that the intrusive masses on the two sides of the 
mountain range are, so far as yet observed, entirely distinct in character ; 
and that eruptive rocks are generally wanting among the Notre Dame Moun- 
tains, which consist chiefly of stratified rocks. It is also to be remarked, 
that the intrusive granites at their eastern base, are not unlike, in mineral* 
ogical characters, to the indigenous granites of the mountains ; thus sug- 
gesting the view that these are possibly the source of the intrusive granitea 
which break through the Devonian strata.** 

PLASTIC CONOLOMERATES. 

The former plastic condition of the granites, as shown by the involved 
masses of schist, calls to mind the remarkable conglomerates in the neigh- 
bouring State of Maine, described by Mr. C. H. Hitchcock. The peculiarity 
of these conglomerates consists in the distortion and curvature of the pebbles 
they enclose. The pebbles appear as if they had been drawn out, curved 
and pressed together. Mr. Hitchcock considered that not only have the 
pebbles been elongated, flattened, and curved, since their consolidation 
into rock ; but also that the elongated pebbles have been changed, by che- 
mical action and prolonged pressure, into the siliceous laminse of talcose 
and micaceous schists, while the cement has been converted into mica, the 
talc of talcose schists, and felspar. 

The locality of this conglomerate is Weston and the north border of 
Washington County, Maine, close to the New Brunswick frontier. In 
travelling northerly it is first seen above the middle of No. 9, which borders 
on Grand Lake, one of the Cheputneticook Lakes, through which the 
boundary line runs. The strike of the conglomerate is N. 8** W. Dip 65° E. 

It is argued that the elongation of the pebbles was due to pressure at a 
time when the rock was in a plastic condition. 

The presence of graphite is sufficient proof that a great elevation of tem- 
perature has not accompanied the metamorphism of many sediments. A 
high temperature would have dissipated the carbon of the graphite. The 
thin sheets of this material which are found in the red and green slates at 
Woodstock ; in the altered or metamorphosed rocks at the mouth of Goose 
Oreeki on the Bay of Fundy ; near the lOity of Saint John, and in the plum- 
bagnious slates near the mouth of Musquash River, all of which belong to 
metamorphic rocks, afford sufficient proof that these strata have not been sub- 
jected to any considerable elevation of temperature, sufficient to ozydize the 
carbon they contain. The intercalation of crystalline sheets between fos- 
siliferpus beds, is another proof that heat is not essential in the metamor- 
phosis of rock masses. On Frye's Island, fossiliforous limestone occurs 
between felspathic schists, and highly crystalline limestones. The opinions 
which necessarily associate high temperatures with the occurrence of crys- 
talline rocks, or of rocks which have undergone metamorphic action, are 
now no longer tenable. 
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OTHER FORMATIONS. 

Lying to the north and northwest of the Lower Silurian Rocks, brought 
to the surface by the granite just described, there are immense deposits of 
Upper Silurian Rocks, much disturbed in places by intrusive traps ; and in 
other localities, as on the coast of the Bay of Ohaleur and on the Resti- 
gouche, interstratified with volcanic rocks. This series covers nearly the 
whole of the Province to the north of the more ancient rocks. 

On the coast of the Bay of Fundy there is a great series of Middle 
and Upper Silurian, and Devonian formations, most of which have been 
greatly altered by bedded volcanic rocks, and in some instances by intrusive 
traps. 

The remaining portion of the Province, covering an area of about 6,500 
square miles, is occupied by Lower, Middle, and Upper Carboniferous 
Strata. These sedimentary rocks will now be severally described in detail 
in the following Chapters. 



CHAPTER III. 

THE CARBONIFEROUS SERIES, 



Apo^ eocHpied by this Series — Possible extent of tb« true Coal Mea8ure3 — DistriJbatioD of 
the Series in New Brunswick — The Ceutral Area — The Totique Outlier — The Bay 
of Fandj — Oq the Restigouche and Bay of Chaleurs — Detaib of the Ei^stem Coal 
Jleld — The Lower Carboniferous — The Bona venture Formation — Its Pistributioo 
— The Copper Ores of Bathurst — Origin of — Dependence of their existence on the 
vegetable matter in the Sandstones — Section mear Bathurst — Pauoity of life in the 
Bonaventiire formation — Absence of Coal — Improbability of finding extensive depoeits 
of Copper in this Rook — The presence of tb^ Metal diependA upon the preseaq^ of 
organic matter — General origin of similar deposits — The ToBlQUE Outlibr — De^ 
cription of the Rocks on the Tobique — The Plaster Cliffs — Succession of Rocks in 
the Tobique Valley — Economic Materials in — The Limestones of the Tobique com- 
pared with others in the Province — Comparison between the Tobique Rocks and 
those of Albert County — Woodstock Conglomerate — Analysis of. 



The Great Eastern Coal Field of America, the details of which are given 
further on, covers a large portion of New Brunswick. The Carboniferous 
area in this Province is estimated to extend over 6,500 square miles, a con- 
siderable part, however, being occupied by the Lower Carboniferous or 
unproductive Coal Measures. It will be shown in the sequel that recent 
examinations of the Flora of this Series show that the Middle Carboniferous 
or true Coal Measures occupy a larger and far more important area than was 
formerly supposed, and it is by no means improbable that productive seams 
of coal may be discovered in certain directions which will be described in 
the proper place. 

The several parts of the Province where rocks belonging to the Carbon- 
iferous Series are known to exist, will now be briefly noticed, as well as 
a general outline of the Eastern American Coal Field. 

If attention has been given to the description of the great folds or plica- 
tions of the strata which were noticed in the last Chapter, and were there 
stated to have been the chief cause of the highlands, in the northwestern 
and southeastern part of the Province, it will be inferentially seen that a deep 
Sinus or Bay, like that drained by the Kennebeccasis, exists in the direction 
of the valley of Salmon River, and to a less extent along the valley of the 
South West Miramichi. It is thought probable that these supposed deep 
valleys, which would be the result of the folding of the strata, may be 
filled with Lower and Middle Carboniferous rocks, and covered by the upper 
portion of the Series. The reasons for this assumption will be amplified 
further on. 
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DISTRIBUTION, OF THE CARBOKITSBOUB 8SRIBS IN NEW BRUNSWICK. 

I. The great Central Plateau of triangular form, tbe apex being at Oro- 
mocto Ltlkc, the eictremities of the base at Bathnrst, and the boundary 
between New Brunswick and Nova Scotia. The termination of this Plateau 
at Oromocto Lake is very remarkable. It appears to have been cut off ab- 
niptly by glacial ice. Vail's Hotel on the Magaguadavic is 280 feet above the 
sea, resting on Silurian slates. Rising abruptly from the valley of the river 
like a wall is seen the western edge of the Garbouiferous Series, holding 
Lake Oromocto just within the rim of the narrow belt of Bonaventure rocks 
which fringe the Coal Measures. Oromocto Lake is 140 fbet above Yairs, 
or 370 feet above the sea, but this west escarpment of the Coal Measures 
may be 100 feet higher. (See Chapter on Surface Geology for the probable 
origin of this escarpment.) The central area occupies a shallow basin con- 
taining probably one or two deep Bays, between the northeast granitic belt 
running through York, Northumberland, and Gloucester, and the northeast 
by east granitic belt runing through King's and Queens, in the direction of 
Butternut Ridge. Its mean elevation is about 450 feet above the sea. Con- 
nected With the central area is a deep sinus or indentation between the two 
granitic ranges in Kitig's County, extending as far west as the Saint John. 
The entire development of the central area occupies pert of Gloucester, 
Northumberland, and York, nearly the whole of Sunbury and Queen's, a 
large part of King's, and the whole of "Westmorland, Kent, and a consider- 
able portion of Albert County. An outlying patch covers parts of the 
Parishes of Prince William, Queensbury, and Dutnfries. 

n. The Tobiquk Outlibr, extending from thie fbot of the Red Rapids to 
one mile and a half above Blue Mountain, a distance of 26 miles in an air 
linre. The breadth of this Outlier is not known on the northwest side, but 
it probably does not exceed in the agregate 10 miles. Its northeastern 
boundary was ascertained in July la6t to extend 6^ miles up the north Gul^ 
qasiCy measured in a direct line. The area of the Outlier is probably not 
greater than 180 square miles, or 115,000 acres. The mouth of the Oulquac 
is 420 feet above the sea, which is about the mean elevation of the Outlier. 

Ht. iTie OiarbonlferouB Rocks on the Bat of FimUT, not at present form- 
ing a part of the central area. This Outlier extends from Emerson's Creek 
to Quaco. 

rV. Mr. Ikfatthettr * describes a small arda of Carboniferous Rocks on the 
east side tif Saint Johii Harbour, in the rear of the plateau at Red Head, 
teWninating in aliold cliff seventy feet high. 

y. Dr. Gesner mentions an Outlier of the Carboniferous at Point Lepreau. 

VL On the Restigouohe, there are small outliers, at Point la Seine, also 
at Eel River, Huron Island, northwest of the mouth of Jacquet River, and 
in several places between Jacquet River and Bathurst. 

* ObMrvatiom wi the Geology of Saint John Counly. 
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for the formation of the Gloucester Mining Company about 23 years since, 
but, owing to the irregular distribution of the organic remains * and the 
consequent uncertainty of the operations, the proprietors were induced to 
abandon the enterprize. The replacement of vegetable matter by ores of 
copper is by no means uncommon, and it has been described by Dr. Dawson 
as occurring to a certain extent in some of the lower beds on the Jogging 
Coast in Nova Scotia.! It is also stated by Sir William Logan, to occur in 
the Spanish Pyrenees, near Marc Auton and Hechos, where it has bf^en 
successfully worked. A combination of coal and grey sulphuret of copper 
occupying the forms of vegetable remains, in a regular eighteen inch bed, 
seem there to crop out all around a considerable mountain. 

The minerals have been introduced into the beds by water holding saltf 
of copper in solution, in the form probably of blue vitriol or sulphate of 
copper. In contact with the carbonaceous matter of the fossil plants, the 
copper salt was deoxidized and deposited as a sulphuret. 

SECTION NEAR BATUURST. 

The following section of the strata occurs at and near the abandoned 
mine, on the l^episigmt ; — 

Chocolate-red micaceo-arenaceous shale, with casts of shrinkage a. m. 

Vr rtl'* r ^ 1 ... ••. •.. ... a«. ••. ••• ... ... O'v \r 

White quartzose conglomerate, the thickest part of which is two feet, 
diminishing in one direction to two inches, in the space of 15 yards. 
The bottom is very white, and contains quartz pebbles, some of 
which are an inch in diameter, ... ... ... ... ... 1 

Whitish-red argillo-arenaceous shale, forming a passage to the next 

D6C1 DeiOMr, ... ... ... ... ... ... ... ... V fy 

Whitish-red argillo-arenaceous shale in parallel layers ; the bed thins 
out about 30 yards up the stream. It is charged with the remains 

' of broken plants, some of which are replaced oy vitreous sulphuret 
of copper, coated with a thin covering of green carbonate. Some 
are in part replaced by the copper ore, and partly converted into 
coal. Small nodules of the sulphuret of copper also occur, xjhiefly 
in the lower part, and traces of nickel are said to have been found 
in some of tnem. The greatest thickness of the bed is four feet ; 

118 a Vvlclr^PC, .«• ... ... ... ... ... ... ... si \j 

White quartzose conglomerate, similar to that of the summit This 

' does not thin out in the distance examined, about 50 yards, ... 4 

Bed Sandstone conglomerate with white quartz pebbles; of which 

some would weigh three ounces, ... 6 

JtVOU I^XImIC, ... ... ... ... ... ... ... ... ... vr v/ 

Red Sandstone conglomerate, with quartz pebbles, some weighing a 

pound and a hal^ ... ... ... ... ... ... 10 

69 6 



* Geology of Cantda. f Acadian Geology. ' | Geolo^ qi Canada. 
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At Roagh Waters the strata are seen lying in a nearly horizontal attitude 
upon the granite, and filling the inequalities of its surface. They extend up 
this river as far as two miles below the Second Landing, where they cover 
up rocks belonging to the Quebec Group, and on the north side of the river 
they here form cliffs 20 feet high, consisting of brick-red shales and sand- 
stones resting upon a coarse conglomerate. They come on the river again, 
(the intervening space being occupied by granite,) a short distance above the 
Pabineau Falls on the south bank, the opposite side and the bed of the 
river being granite. At Brandy Brook the sandstones and conglomerates 
are seen in cliffs 20 feet high, and on the east side they appear to form a hill 
about 80 feet in altitude. The Rough Waters, more than two miles lonsr, 
flow over granite, but on either side the Bonaventure formation may be 
recognized reposing horizontally upon it, ainl filling all depressions. The 
breadth of the Bonaventure formation on the road to Chatham, from its 
northwestern boundary nearBathurst, is about 13 miles, including the Har- 
bour of Bathurst, and this is probably the broadest portion in the northern 
part of the Province, assuming that the limestones and gypsum which over- 
lie the red sandstones and conglomerates are not included in the formation. 
About 9^ miles from Bathurst, there appears to be an outlier or tongue of • 
the Bonaventure Rocks, as shown by the steep cliffs of Little Bass River, 
and the red character of the soil. 

Between the Nepisiguit and the South West Miramichi, the Bonaventure 
formation has not been traced, although it is laid down on the Geological 
Map of the Province accompanying Professor Johnston's Report, and where 
a section was made down the South West Miramichi this summer, the red 
rocks of the formation were not seen in position, altliough boulders were 
numerous. At the foot of the Island above Campbell, the grey sandstones 
and conglomerates overlying the red rocks have a very slight southerly dip, 
and rest on the tilted edges of Silurian Shales. That these strata do, bow- 
ever, extend all the way to Bathurst in the form of a narrow belt, is probable, 
as they are seen in many places between Campbell and the Saint John ; they 
probably form a narrow belt about two miles broad, but in some places cover 
a wider area, for on Long's Creek, in the Parish of Kingsclear, they were 
observed a mile and a half below Essana's Mill, (about four miles from the 
Saint John), forming a coarse red rock, lying upon Silurian Slates. The 
pebbles were from six inches downwards in diameter, and the dip is to the 
south at an angle of 20°. (S. 10° E. angle 20 S.) They appear for soine 
miles on the road to Harvey Settlement, which runs across them diagonally. 
Near the head of Oromocto Lake, when viewed from Magaguadavic Bridge 
(at Vail's), the bold cliffs of the denuded face of these rocks present a very' 
fine appearance. In the Valley of the Kennebeccasis, and probably in other 
parts of the southeastern portion of the Province, where they are at the 
sur&ce, the red conglomerates form the hills. It is a strong rock, and has' 
resisted denuding agencies to a much greater extent^ than the softer sand- 
stones which overlie it, hence the reasons why it not only marks the limit 
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of the Carboniferous Series in New Brunswick with singular uniformity, 
but where it is exposed as a mass it forms imposing elevations or steep 
bluffs. 

The same remark applies to this conglomerate on the Gaspo Shore, where 
the salient parts of the coast are composed of the conglomerate beds, while 
the re-entering angles correspond to the softer and less resisting red sand- 
stones. Hence the zigzag line of the coast. "^ 

It was suggested by Dr. Robb that the chief highlands on the Kennebec- 
casis, from Milkish to the bluff, Mount Pisgah in Sussex and Studholm, 
and many hills on the coast of Charlotte County where outliers occur, were 
formed of this resisting rock. 

UFE DURING TH^ B0NAVENTT7RE PERIOD. 

The prevailing red colour is probably due to per-oxide of iron in the 
absence of organic remains ; and it has been remarked by Dr. Dawson that 
the cause of the grey colour of certain sandstones may be traced to the 
presence of fossil plants, which have destroyed their original red colouring 
matter, the per-oxide of iron, just as in modern marshes on the Bay of 
Fundy, vegetable matter gradually converts the red into the grey mud, by 
de-oxydizing the red oxide of iron. 

The period of Geological History embraced by the Bonaventure Forma- 
tion must have been exceedingly barren in that part of the Continent where 
the red conglomerates and sandstones were deposited. But a series of strata 
upwards of 3,000 feet thick, almost destitute of animal or vegetable remains, 
was the prelude to the wonderful development of life which teamed in the 
oceans, swamps, and estuaries, of the succeeding age. It is probable, too, 
that deep secluded bays in the seas of this period, abounded in fish life, and 
their shores with a great variety and profusion of plants, for the Albert 
Shales, more than a thousand feet thick^ in Hillsborough, which belong %o 
the base of the Lower Carboniferous, are loaded with fish and plant remains, 
and the red conglomerates and marls surround and overlap them, though 
their thickness is comparatively insignificant. 

NO WORKABLE GOAL SEAMS IN THESE ROCKS. 

In the Bonaventure Rocks, the paucity of fossil remains, independently of 
their lying at the base of the Carboniferous Series, would make any search for 
workable coal seams highly speculative ; and although small seams from two 
to four inches thick have been found in various places, such for instance as 
in the outlier near Campbellton on the Restigouche, and as alleged, in the 
Harvey Settlement, (township of Manners-Sutton,) yet in the present state 
of our knowledge but slight prospects can be held out that remunerative 
Qeams will be discovered, or that any other result but disappointment will 
attend the search for workable coal in the strata of the Bonaventure forma- 
tioa on the rim of the Carboniferous Series in this Province. ( Vide end of 
Chapter IV.) 

f Gtolqgy of Caamdit. 
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In the deep sinus, now the valley of the Kennebeceasis, other conditions 
may prevail, and the Lower Carboniferous there yield workable beds, though 
the probability is against their occurrence ; but it would be premature to 
express any decided opinion on the subject until the thickness of the forma- 
tion and its rock characters in that remarkable indent are known. It has 
been stated on good authority, that there exist not far from Sussex Vale^ 
two seams of coal, separated by a narrow parting of clay, the aggregate 
thickness of these seams being twenty inches. 

In addition to what has been already stated with reference to workable 
seams of coal in the Lower Carboniferous in America, it may be urged that 
in Scotland the workable coal deposits belong to the Lower Carboniferous, 
which there, however, is of considerable thickness, whereas the rocks of the 
same age in the Valley of the Eennebeccasis and eastwards are compara^ 
tively thin. 

The coal fields of Russia are considered by Sir B. L Murchison to belong 
to the Lower Carboniferous period.* But they form an immense series 
stretching over a vast extent of country, and the greater part of the beds of 
coal are contained in the Carboniferous Limestone Series, as in the case of 
Scotland and Ireland.f 

At the close of this Chapter a comparison is made between the Bocks of 
the Tobique Outlier and the Lower Carboniferous in Albert County. It 
will be there seen that the Albert Shales are supposed to be older than the 
Red Conglomerate of the Bonaventure formation, and to be at the very base 
of the Series. 

OTHER 3IINERALS IN THIS FORMATION. 

With reference to other minerals, the formation appears to be equally 
barren. Allusion has already been made to the Copper ores near ^athurst, 
but as these depend upon the abundance of vegetable matter in the sand- 
stones to fix the salts of copper coming from much older rocks (the Quebec 
Group), in a state of solution, it is manifest that when the general absence 
of the de-oxydizing fossil vegetable is shown, the copper ore will not pro- 
bably be found in quantity sufficient to warrant any large expenditure of 
capital or skill in search of it, for it will be understood at a glance that 
springs rich in copper salts might percolate through the sandstones for ages, 
but not a particle of copper would be arrested as soon as the supply of fossil 
vegetable matter became exhausted. If layers of vegetable matter, such as 
seams of impure coal, even three or four inches thick, were to be discovered 
in these rocks near Bathurst, it would afford some encouragement to trace 
them towards the locality where the copper ores were found. The clue to 
the copper ores will be the seams of impure coal — these once found, the 
metal may be looked for along their outcrop, ^vith some prospect of success. 

It is very probable that the substitution of a metallic mass for vege- 
table or animal matter has taken place to an enormous extent in the 

* Rutiim mnd the Ural Mountains. f Hull — Coal Fields pf America. 
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rocks of this Continent. Professor Hnnt considers that the evidence 
presented by the copper deposits of the Quebec Group, (from which those 
of Bathurst originated), appears to show that not only copper, but iron, 
manganese, nickel, and chrome, which so often accompany copper through- 
out the ancient Silurian Rocks, were held in solution by the waters from 
which the sediments of the period were deposited, and that by the agency 
of organic matters they were reduced to the condition of a sulphuret, and 
precipitated with the sediments, either in a finely divided state, or more 
frequently in small nodules or patches, which became interstratified with the 
rocks of the series.* Hence it would appear, that the Bathurst Copper 
Ores are a second reproduction of a series of mutations whi<ih may b6 
briefly described as follows : — The waters in which the sediments composing 
the rocks of the Quebec Group, underlying or surrounding the Bathurst 
shales and sandstones of the Bonaventure formation, were deposited, held 
salts of copper in solution, these were reduced by the vegetable matter con- 
tained in the ancient ocean and precipitated with the sediment in a solid 
form, and lay for ages as copper ores. Subsequently by the action of water 
and air, as the rock was exposed by denudation, a portion of the sulphuret 
again assumed a soluble form, to be a second time deoxydized when perco- 
lating through the organic matter contained in the shales and sandstones 
of the Bonaventure Rocks. This interesting and instructive subject will be 
again noticed in considering the origin of the iron ores of "Woodstock, and 
the antimony of Prince William, &c. &c. 

THE TOBIQUE OUTLIER. 

The red conglomerate and sandstone of the Bonaventure formation cover 
horizontally the Silurian slates at an Island about nine miles from the mouth 
of the Tobique, and at the foot of the Red Rapids a fine section is exposed. 
The conglomerate holds a large number of green slate pebbles, with a less 
proportion of rounded and sharp pebbles of quartz. Between the Island 
and Red Rapids there is a protruding mass of this lower rock. The dips show 
a series of low undulations which continue to the northeastern extremity o^ 
the outlier. At the Island where the red rocks are first seen, the strata lie 
horizontally ; at the foot of the Red Rapids the dip is E. N. E, •< 4° ; half 
a mile up the stream the dip is W. S. W. at an angle of 5°, and a hundred 
yards farther on the dip is E. N. E. at about the same angle. There are 
seams of green shale between the red sandstones and shales or marls just 
above the head of the first rapid, and near the foot of the second rapid the 
rock loses its intensely red character and appears of a rusty brown, at times 
Inerging into grey. This is probably the limit of the Bonaventure forma- 
tion, the succeeding rocks being more of th6 character of grits. These occur 
at Red Bank, eighteen miles up the river, where the strata are composed of 
minute angular particles of quartz firmly cemented together and possessing 
sufllcient hardness and grit to make them serviceable as Mill stones. 

* Geology of Canada. 
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Other layers are of sufficient fineness to admit of their being used as grind* 
stones, being composed of fine white quartz grains. Above Three Brooks 
the bands of sandstone crop out on the bank with a north east dip of three 
or four degrees, and approaching the mouth of the Wapskehegan boulders of 
limestone become numerous. The red sandstone is variegated, and in it are 
found patches of a highly calcareous nature. The fine grained conglomerate 
of a pinkish colour, which occurs above Bed Bank, is the same as that used 
by the proprietors of the Iron Works at Woodstock, in the construction of the 
new furnace, but the place where they have obtained their material is some 
miles further up the River. It has a pinkish cast, like some layers of the 
sandstone associated with it. It occurs in massive beds, and appears to be 
composed of angular grains of flint or quartz, with a few pebbles of shite. 

Half a mile below the Wapskehegan, the pink sandstones disappear, and 
lire overlaid by alternating red and green bands. The green are hard and 
calcareous, the red shaly and soft, approaching a red marl in composition. 

LIMESTONES. 

About a third of a mile above the mouth of the same river, siKcious lime- 
stone appears in heavy bedded layers interstratified with red shales. A 
limekiln has been constructed at this spot, but is not now in operation. The 
limestone is pale sea green in colour, weathering dirty white ; it occurs in 
beds from two to four feet thick, and dips to the east at an angle varying 
from three to five degrees. On the summit of a hill two hundred yards from 
the river, and about 120 feet above it, the limestone appears in heavy beds^ 
and of a purer description than on the river, containing far less silicious 
matter. The rock is fissured at the surface, the crevices being two feet and 
less in diameter. The lime in a kiln constructed at the summit of the hill, 
is of good quality. The massive beds are not uniform in colour, being pale 
eea green streaked with red ; patches of red are also not unfrequeut The 
limestone and shale appear to be about 140 feet in thickness. Half a milet 
above the outcrop of the limestone, a beautiful hard and white sandstone^ 
with green specks in it, apparently succeeds the limestone. It is inter- 
stratified with an intensely red sandstone, dipping underneath the limestone. 
This must be a recurrence of tljie measures before described, the river here 
making si^ great bend to the northwest across the stratification. 

OTPSUM. 

The celebn^te(} plaster cliffs, about 180 feet high, succeed the limestone. 
They consist q{, filtemating bands of impure gypsum, greenish and red ; 
red shale, and sniall seams of fibrous gypsum and amorphous alabaster, 
which also occurs in small dense masses, sometimes rose tinted, but generally 
pure white. The green and red varieties exfoliate; the red shales are fissile 
and underlie the gypsum. A careful measurement of the dip showed that 
the inclination to the southeast was 11 feet 8 inches in 360 feet of hori- 
zontal, distanc^,^ or about 1 in 31^, or equal to a rise of 170 feet in a mile^ 
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which will give the gypsum a thickness of about 850 feet, if the inclination 
be maintained. Two hundred and fifty yards below the foregoing measure* 
ment, the dip was found to be E. <^ 6°. 

About a mile above the plaster clifl^ there is a remarkable exposure of 
tufaceous limestone.' The surface is reddened by the debris of superimposed 
or interstratified red shales, but the limestone bands are four feet in thick" 
ness, and are weathered into the most fantastic shapes. The forms of the 
Weathered surfaces assimilate those common in limestone caverns, showing 
numerous stalactitic prominences on the under side of overhanging bands. 
The tufaceous masses exhibited the impressions of leaves, roots and frag- 
ments of wood, which the calcareous substance has encrusted. The fine 
but highly silicious gritty conglomerate underlies this linaestone, which is 
the continuation of the massive layers before described, coming up again on 
a synclinal slope below the gypsum, which appears to occupy the summit 
of the entire series in the valley of the Tobique. 

CONGLOMERATE. 

A mile and a quarter beyond the plaster cliffs the fine red quartzose con- 
glomerate again comes into view, the lower beds being a coarae sandstone^ 
the beds at the summit of the exposure a soft red sandstone, with pale yel- 
lowish green layers. Salt Brook, which flows into the Tobique a short 
distance above the plaster cliffs, has a brackish taste and medicinal proper- 
ties ; on examination it was found to contain a small quantity of sulphu- 
retted hydrogen, a considerable percentage of sulphate of magnesia, (Epsom 
Salts,) to which probably its aperient effects are due, and some commoti 
salt. Below Sisson's Brook the country is well fitted for agricultural settle- 
ment, it equals the fine expanse^ of alluvial soil near the O'Dell (Otella) 
settlement. 

Red sandstone again appears above Burnt Land Brook with an easterly 
dip of 4®. And a quarter of a mile above the brook, the heavy bedded 
crystalline limestones are seen interstratified with red and green shales. 
The upper layers are greenish, the lower grey. At Burnt Hill Brook the 
limestone layers were traced fifty feet above the river, but to a passing 
traveller, being externally red from the decomposing interstratified red 
shales, they look like beds of red sandstone ; a blow with a hammer^ imme- 
diately despels this illusion, and reveals the true calcareous character of the 
upper layers. There are some fine flats with superb elms in this neigh- 
bourhood. Half a mile below the Oxbow a low anticlinal axis occurs, the 
sandstone dipping west at an angle varying from 8° to 5°. Opposite an Island 
situated in a part of the river called the Oxbow, the banks show strata of 
alternating red, green, purple-red, and lavender-blue marls, with much shale 
of the same colours. It is only seen over a breadth of 20 yards. Three 
quarters of a mile above the Oxbow, the red sandstone and fine conglome- 
rates come up on the west side of the low synclinal, the dip of the strata 
being east at a very low angle. About the same' distance above the Gulquac, 
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the pink qaartzoze BandBtoiie and coDglomerate, before described as occur* 
ring near Red Bank, again come up, and it is from this locality that the 
material? for the formation of the Iron Furnace near Woodstock, were 
obtained. Equally good materials appear to exist nine miles lower down the 
river. The fine conglomerate occupies the bed of the river here, and on 
Hie left bank it is seen at an altitude of 40 feet aj^ove the water to be capped 
by alternating white sandstones, red shales and sandstones, and variegated 
sandstones, the whole having an altitude of about 100 feet ; the strata here 
are slightly undulating. 

Immediately below the Little Oulquac, the red conglomerate is seen 
overlying thick-bedded grey and pink conglomerates, dipping £., showing 
another low anticlinal axis ; and a Ihort distance higher up the river, red 
sandstone occurs in horizontal layers, terminating the southwest Carbonife- 
rous basin in the Tobique valley. This basin is separated by a few hundred 
yards of Silurian rocks from another but much smaller outlier, which begins 
about two miles above the Korth Oulquac, and extends as far as Irving's 
Brook, at the foot of Blue Mountain, a distance measured in an air line of 
about six miles. The upper basin contains only the red conglomerates and 
sandstones ; it is separated on the river from the lower basin by an undula- 
tion, of which there are three between Red Rapids and Irving's Brook. 

The fbllowing Table shows the order of succession in the Tobique Series 
of the Loww Carboniferous Bocks :— 

TOBIQUE SECTION. 

L Gypsum^ 

n. Silicions LimestDne. 
m. Red and green calcareous Shales. 
IV. Variegated calcareous Sandstone. 

V. White and pink Grits and Sandstones. 
VI. White Grits. 
VII. Red Conglomerates and Sandstones. 

The econdmic materials found in the above rocks are not unimportant ; 
tbmf contain — 

1. Sandstones suitable for building purposes and for Grindstones; 

2. Grits well adapted for Millstones. 
8. Firestones. 

4. Limestones.* 
«. Plaster. 

7. Ochres of good quality in the alluvial flats of the Islands. 

8. Indications of Manganese in the rocks below. 

• See analyttt of one of theie limoftonei on « fiiccaediiig page* 

9 
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When the older rocks upon which these lower carhoniferons strata repose 
are described, other and more attractive minerals and metals will be enume- 
rated' among the natural sources of wealth contained within the beautiful 
valley of the Tobique. Some of the settlers on the banks of this river report 
the existence of coal, but no specimens were seen, nor is it in the least de- 
gree probable that any productive measures will be found within the limits 
of this valley. A black gravel, cemented by black oxide of manganese, was 
noticed on the banks of the river ; similar gravels were seen on the South 
"West Miramichi. These are important only as indicating the presence of 
manganese in the rocks upon which the gravels rest. These are probably 
the same as those which occur on the Xepisiguit and Tattagouche, wb^re 
mianganese is abundant. The metal nas been brought to the surface by 
springs, and its presence leads to the inference that wad or bog manganese 
will be found in the valley of the Tobique as it is in similar rocks near Sus- 
sex Vale, the origin in both cases being from older rocks below. 



THE LIMESTONES OF THE PROVINCE. 

The Limestones of the Lower Carboniferous Series appear to be all more 
or less silicious. Some layers on the Tobique contain too much silica to 
admit of their being used for building purposes ; others on the Kennebec- 
casis are remarkably bituminous ; and those which Dr. Gesner called ^' Lias," 
but which are really Lower Carboniferous, as in Norton, Sussex Vale, on 
Hammond River, and at Butternut Ridge, emit a fetid odour when struck 
with a hammer. Other varieties in the same basin are not sensibly bitumi- 
nous. In many cases it is evident that the bitumen is of foreign origin, and 
not produced by the decomposition of marine animals in place. 

The following analyses of limestones from these localities where the rocks 
under review occur, compared with one from the ancient crystalline lime- 
stone near Saint John, and another from L'Etang, will illustrate the wide 
difference which exists between the calcareous deposits of the different for- 
mations. The first three are taken from Professor Johnston's Report on the 
Agricultural Capabilities of New Brunswick, the fourth from Dr. Jackson's 
B6l)ort, the last column is by the writer. It will be observed that the spe- 
cimen of Tobique limestone is more silicious than any of the others 
selected from Lower Carboniferous Rocks. 

^obique. 



Carbonate of Lime, 
Carbonate of Magnesia, 
Alumina and Oxides of Iron, 
Insoluble Silicious matter, - 



Butternat 
Ridge. 


St. John. 


Near the 
Petitcodiac 


L'Etang. 


91.28 
0.78 
0.64 
7.27 


98.26 
0.17 
0.83 
0.22 


94.08 
0.63 
0.68 
4.67 


98.00 

0.80 


99.87 


99.67 


99.96 


99.20 



82.62 
1.25 
0.97 

14.76 

99.59 
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In the last Chapter a Table is given showing the locality of all the 
known Limestone deposits in the Provincg, with some remarks on their 
peculiarities. 



COMPABlATIVE TABLE SHOWING THE SUCCESSION OP ROCKS IN ALBERT COUNTY 

AND THE TOBIQUE OUTLIER. 

Albert Courtly. Tobique Outlier. 

I. Grey Sandstones, Grits, 
k Coarse Light Brown 



Lower 

Coal 

Measures. 



Conglomerate. 
IL Grey Conglomerate. 

in. Red Sandstones. 
IV. Gypsum. 



I. Gypsum. 



Salt Springs. 



( V. Red and Green Marls. ( jy TT**««m/M»» /ni.«.*„ ;.. \^^^^\ 
* VT TiMFSTANF rOhortv in) H. LIMESTONE, (Cherty in layers), 

\ k era ) ( ^^^- ^^^ """^ ^^^*^ Marls. 



VII. Red, Dark Brown, and 
Green Conglomerates, < 
with beds of Sandstone. 



VIII. Bituminous Shales, or 
Albert Shales. 

DEVONIAN ROCKS. 



( IV. Variegated Calcareous 
Sandstones. 
V. White Grits, Pink & White Grits, 
both coarse and fine. 
VI. Red Conglomerates and Red San]>- 
stones. 



LOWER SILURIAN ROCKS. 



WOODSTOCK CONGLOMERATE. 

In the vicinity of the Woodstock Iron Furnaces there is a remarkable out- 
lier of ferruginous conglomerate, with a strike N". 85 E. and dip 50° south- 
westerly, resting unconformably upon the Lower Silurian Slates, which have 
a strike north and south, and a westerly dip at a high angle, about 200 yards 
west of the conglomerates. This conglomerate is stated by Mr. C. H. Hitch- 
cock to occur again at a ferry about nine miles above Woodstock, dipping 
25° N.W. Some of the strata are fine-grained, with impressions of rain- 
drops. A few of the pebbles, according to the same authority, are encased 
in gypsum, and the conglomerate is considered to be of the same age as the 
Tobique outlier. Without t^xpressing any opinion as to the age of this rock, 
the following analysis shows it to have been formed chiefly from the debris 
of the red ferruginous and manganesian slates which form the source of the 
ore of the Woodstock Iron Mines. From information obtained on the spot, 
it appears probable that a considerable area of this conglomerate occurs in 
Brighton Parish, from which its age may be determined. Near Woodstock 
it rests upon t;he Lower Silurian Slates unconformably, but inclined in the 
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«Bm6 direction ; the underlying slatea being tilted at a high angle with a 
westerly dip, the conglomerate dipping also westerly at an angle of about 
fifty degrees. 

Chemical composition of the Conglomerate Outlier near Woodstock.* 
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100.000 


Metallic Iron, 


... 5.600 



* This analyiit was kindly luppHed by Norrii Beit, Esq., on* of the Proprietort of the Woodatock 
Iboii Worka. 



CHAPTER IV. 

THE CARBONIFEROUS SERIES.— (Continued.) 



The Centhil Triangular Area — ^Dr. G^esner'a views — Dr. Robb's views — Mr. Henwood's 
opinions — Personal examinations — Dana and Dawson's sub^iivision of Carboniferous 
Rocks — Section in New Brandon — ^Lower and Middle Formation — Synopsis of the 
Flora of the Carboniferous Rocks of New Brunswick — The Flora of the Upper, Mid- 
dle and Lower Rocks of the Series — Productive Coal Measures on Grand Lake — 
Probability of Coal being found in New Brunswick — Grand Lake Coal — Quantity 
raised — Section of Rocks from Oromocto Creek toward the Douglas Hills-7-True Coal 
Measures in the Valley of Salmon River — On the Richibucto*— True Coal Measures 
probably extend from Grand Lake to the Gulf — The Valleys of the Kennebecoasis 
And Petitcodiao — Section in Albert County and Westmorland — Section north of Nor- 
ton Station — Review of what is known respecting the (Carboniferous Rocks of New 
Brunswick — Value of Gypsum and Limestone — Bituminous Shales — Life and Cliiyate 
during the Carboniferous Period. 



THE CflNTRAL TRIANGULAR AREA. 

A very considerable portion of this extensive area must still be regarded 
as a terra incognita. It is chiefly occupied by the " forest primeval/' and 
large districts have not yet been topographically examined, except for timber 
berths. In the Government Map published in 1859, (Mr. Wilkinson's), 
which embodies so large an amount of geographical information, there are 
still left vacant spots which show the paucity of existing knowledge even as 
to the rivers which drain th^m. A glance at the Map will enable any one to 
point to such areas between the upper waters of Salmon River and Washade- 
moak River, in the Parish of Brunswick, the north part of Salisbury, and the 
northeast part of Waterborough. Nor do many portions of this great basin 
appear to have been visited by a geologist. Sir William Logan, in 1843, 
walked * along the coast from Bay Verte to Bathurst, but he did not pene- 
trate the interior. Dr. Gesner has given a highly eoloured description of 
the ^^ Coal Fields " of various Counties, but I find nothing in his delineations 
which would lead one to suppose that he had made a section across the entire 
Carboniferous area, so as to determine the sequence of the different forma- 
tions, and establish the existence or otherwise of the Middle Carboniferous 
or productive coal measures. Dr. Gesner frequentiy describes in glowing 

* It was in this year (1843) that Sir William Logaa made that elaborate section of the Garboniferoua 
Rocks at the Joggins in Nova Scotia, which Dr. Dawson has well described as " a remarkable menu- 
ment of his indastry and powers of <^senration." It may surprise some of my readers who are not foad 
of walking, when I state that Sir William Logan, in 1643, wilted nearly the whole way from the Joggins 
in Nova Sootia, to the boundary of the Carboniferous Series near Bathurst, for the express purpose ot 
examining the rocks exposed on the road to Canada. In his exploration in Canada he has vtUked pro- 
bably aot less than 8J5i,<K)0 miles, or equal to once round the Earth. 
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terms the amazing advantages which will result to New Bronswick ou 
accoant of her immense deposits of coal, hut he has not in his Beporta 
pointed out the existence of a single workable bed of greater thickness than 
22 inches. In the admirable resume of what was known of the ** Coal in 
New Brunswick in 1849," prepared by Dr. Robb, from his own observations 
and enquiries and the Reports of Dr. Gesner, the following conclasions are 
stated : — 

^^ 1. That though very many outcrops of common coal, well adttpted for 
blacksmith's use, are known to exist in the country, yet none of them 
exceed eighteen or twenty inches in thickness. 

2. That though the beds of cannel coal reported to exist have a very con- 
siderable thickness, they hardly come up to the average standard of purity. 

3. That the importance of the beds which are known has been over-stated, 
while the probability of finding others of greater thickness and improved 
quality, has been much exaggerated."* 

Dr. Gesner did not stand alone in his sanguine views respecting the New 
Brunswick Coal Field. In the Transactions of the Royal Geological Society 
of Cornwall (1840), Mr. Ilenwood observes, that " the beauty and extent of 
these Coal Measures it is impossible to describe. In fact, we pass over 
nothing else, from Fredericton, ou the Saint John River, to Miramichi, and 
thence to Bathurst, a distance of at least 150 miles. They consist of various 
beds of sandstone, shale, and conglomerate, with numerous thin Beams of 
coal, few of which are more than a foot or two in thickness. The whple of 
this district is particularly rich in fossil flora." 

My own examinations of the central area have necessarily been limited, 
and have, indeed, been confined to the district between Bathurst and Cha^ 
ham ; the neighbourhood of Boiestown ; a portion of the country between 
Boiestown and Fredericton ; the neighbourhood of Fredericton and Shediac; 
the Nerepis Road ; Oromocto Road ; in the Parishes of Manners-Sutton and 
Eingsclear ; in Albert County; in the townships of Norton, Springfield, and 
part of Sussex, in King's County ; and a few localities where an opportu- 
nity of making an observation on the rocks occurred, in journeying from 
one point to another within the limits of the Carboniferous area. 

Under these circumsjances, it is scarcely necessary to state that whatever 
information I may be able to oflfer respecting this large portion of the Pro- 
vince, relates almost altogether to the rim of the area ; and as it is known 
that the rocks within it have been subjected to gentle undulations, which 
may have exerted a material influence upon them, it will be readily under- 
stood that where so large a portion is unexplored, conclusions respecting it 
must be in the main hypothetical, without they are based upon scientifiQ 
data. For the purpose of explaining to the unscientific reader that the 
occurrence of carboniferous rocks to an immense extent, doea not neces- 
sarily imply the existence of workable seams of coal, or, indeed, any coal at 

* Report by Pr. Robb in Prof. John«ton*H Report on the Agricultural Capabilities of New Brunswick. 
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all, it will be desirable to describe in general terms the opinions of Geolo- 
gists as to the relation which the coal bearing strata, or coal measures in 
America, maintain with reference to the great mass of rock groups denomi- 
nated the Carboniferous Series. 
Dana* divides the American Carboniferous Hocks into three periods:— 

I. Bubcarboniferous Period* 
11. The Carboniferous Period, 
ni. The Permian Period. 

These are again subdivided in the following manner, showing the relation 
of the productive Coal Measures to the other Groups : — 

I. Subcarboniferous Period. 

a. Upper. 

b. Lower, with JFalse Coal Measures, 

II. Carboniferous. 

a. Millstone Grit Epoch. 
h. Coal Measure Epoch. 

IIIi Permian. 

Dawson gives the following Synopsis of the Carboniferous Rocks of Nova 
Scotia : — 

UPPER OR NEWER COAL FORMATION. 

Greyish and reddish sandstones and shales, with beds of conglomerate, 
and a few thin beds of limestone and coal, the latter not of economic im- 
portance. Thickness, 3000 feet or more. ^ 

Characteristic Fossils. — Coniferous wood, Calamites, Ferns, 4c. 

LOWER OR OLDER COAL FORMATION. 

Grey and dark coloured sandstones and shales, with a few reddish and 
brown beds ; valuable beds of coal and ironstone ; beds of bituminous lime- 
stone, and numerous underlays with Stigmaria. Thickness, 4000 feet or more. 

Characteristic JFossUs. — Stigmaria, Lepidodendron, Poacites, Calamites, 
Pecopteris, Equitsetum, &c. Erect trees in situ ; remi^ns of Ganoid Fishes, 
Cyprisi Modiola, Spirorbis, Unio, &c. Reptiles, &c. 

It is a general law, first noticed by Sir W. E. Logan, that the Stigmaria 
FieddeSj when found in an underlay, always indicates a true seam of coal. 

LOWER CARBONIFEROUS OR OYPSIFSROUS FORMATION. 

Great thickness of reddish and grey sandstones and shales, especially in 
upper part; conglomerates, especially in lower part; thick beds of litoe-* 
stone with marine shells and of gypsum. Thickness, 6000 feet or more. 

Characteristic FossUs. — Productus, Terebratula, Encrinus, Madrepores, and 
other marine remains in the limestones ; Coniferous wood, Lepidodendron 
Poacites or Cordaites, &;c., in thin shales and sandstones ; Fishes and scales 
of ganoid .fish very abundant in the lowest beds; Trilobites, Eeptiles, &c. 

• Miiniiiil of Geology, by Jameff D. Dana. Philadelphia: Theodore Bliss de Co., 1&03. An admirable 
iNTorL', with which all Rtudents of Geology should be familiar. 
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In a reoent paper by Dr. Dawson^ a more uniform nomenclature has been 
adopted, and the terms Upper, Middle, and Lower Coal Formationb, ap- 
plied to the divisions of the Carboniferous Series. The '' Lower Coal for- 
mation " is equivalent to the '' Subcarboniferoub " of Dana; the '' Middle 
Coal Formatiok " is the ^' Coal Measure Epoch" of Dana, including the 
marine limestones and the principal coal beds. The '^ Upper Coal Forma- 
tion" is applied to that part of the Series over the productive Coal Measures, 
but this does not include the Permian of Dana.* 

All the evidence hitherto obtained with regard to the carboniferous rocks 
of New Brunswick, tends to show that at and n^ar the rim of the central 
triangular area, the New Brunswick rocks belong to the Lower Carboniferous 
formation, and consequently lie below the Productive Coal Measures. 

Towards the southeast portion of the area, in the neighbourhood of Grand 
Lake, the rocks are, according to Dr. Dawson, " on the horizon of the mid- 
dle coal formation, though tending to the upper." This is an important 
fact, and with a knowledge of the dip and strike of the rocks, it affords not 
only a guide as to the direction in which the productive coal measures may 
be looked for, but it also shows that these productive measures will probably 
be found within the limits of the Province, the more especially as there is 
reason to believe in the existence of one or more deep bays or sinuses lying 
within the triangular area ; and it is thought probable that these bays (re- 
sembling the Sussex Yale Bay,) may be in part filled with the middle oar- 
boniferous or productive coal measures. The origin of these supposed bays 
has he^ noticed on page 59. 

I shall now proceed to describe what is actually known respecting the 
Carboniferous Rocks of the Province, and conclude the subject with a few 
deductions, which may serve to indicate the direction of future enquiry. 

COAL FORMATION ON THE BAT OF CHALEXJR6. 

At Salmon Beach, four miles from the entrance to the Harbour of Bath- 
urst, red sandstones belonging probably to the Bonaventure Formation, 
dip to the northeast, and are succeeded five miles farther on by a succession 
of greenish-grey or drab sandstones, which also dip in the same direction at 
a low angle. As far as Point Dumai, 12 miles from Cranberry Cape, theee 
rocks can be l9een in the cliffs, which vary from twenty to one hundred feet 
in altitude, and the thickness of all the beds visible amounts to nearly four 
hundred feet 

* In this section there are two seams of coal within 132 feet of one another, 
the upper one eight inches and the lower six inches thick. The roof of the 
upper coal seam consists of a dark bluish-grey argillaceous shale, and con- 
tains an abundance of ferns and other plants.f 

These were submitted to Dr. Dawson, who considers them to indicate 
beds of the lower and probably middle coal formation. The beds include 
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• Synopsis of the Flora of the CarboBiferons Period in Nova Sootia."-*Can. Naturalist, vol. viii. 1863: 
f Gtology of Canada. 
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8ome species which, in ISoy^ Scqtia^ are mor^ characteristic of the upper 

coal formation. " This appairent raix^ure," qiqts Dr. D^wspn, " of plftnts of 
different horizons, may be a consequence of the comparatively small thick- 
ness of the New Brunswick coal fprmation."* 

SECTION or THE CQAL MEASURES DISPLAYED IN T^E CLIFFS BETWBElf CAPE CRANBERRY 

AND POINT DUMAI, IN TH^B COUI^TY OP G^iOUCESTER. 

(Tli9 beds are given in descending order .)f 

Ft. in. 
Oreenish-grey sandstone, much of it fit tor grindstcnes. This composes 
Dumai roint, and approaching Grindstone Point it becomes mter- 

stratified with occasional lay ers of red shale, ... 50 

Redi arenaceous shale, becoming occasionally red sandstone, 15 

Oreenish-grey sandstone, ... ... ... ... ... ... ... 5 -O 

Red argillo-arenaceous shale, ... 15 

Oreenish-grey sandstone of an excellent quality for grindstones. This 

constitutes Grindstone Point, where grindstones are quarried, ... 45 

Red argillo-arenaceous shale, 8 

Greenish-grey arenaceous shale, in some places along the cliff becom- 
ing ^ sandstone si^fgciently hard to resist the efteQts pf the weatberi 9 Q 

Sed argillo-arenaceous shal^j }7 Q 

Gre^ni^h-grey arenaq^ous ^b.ale, soxnetii^es a s^ndstoq^^ $ Q 

Bed argillo-arenaceous shale, w ...12 .Q 

Green arenaceous 0hal€^9 ^ »•• fi 9 

Ked argillo-arenaceous shale, 12 

Green arenaceous shale, ... 2 

Red ai^lloarenaceous shale, ^.. 8 9 

Greenish-grey arenaceous shale, sometimes becoming a sandstoii^, 4 

Red argillo*arenaceous shale, ...5 

Greenish-grey sandstone, ... 6 

Park-grey argillaceous shale, with argillaceous iron ore in nodules, 2 

Red argillo-arenaceous shale, 5 

Gi'qy argillaceous shale, : 1 

Greenish-grey arenaceous shale, in some places becoming a sandstone, 4 

Grey argillaceous shale, with ironstone balls, 2 

GrjBeni^h-^rey ^renac^pus sh^le, iu some places becoming a sandstone, 6 

Green ar^llaceou^s shale, ... 8 

Greenish-grey arenaceous shale, ... 3 

<q^rey argillaceous ph^le, with nodules of argillapeous iron ore, ... S 

Greenish -grey arenaceous shale, in many places along the cliff assum- 
ing the hardness and consistency of a sandstone fit for building. 
In it iHgTAarid branches doour, and it is said that some time ' ago 
there u^ tQ be two upright polumns, half imbedded in the toq] 
and at right angles to the stratification, well displayed. They were 
probably upright sigillaria. - ... 5 

* Syaopiis of U^e Flora of tlie Carboqiferous Period in Nova ^tia. 

t Appendix to the fifth volume of the Jouroals of t}i* Legiilntive Aiji^mbly of the Pcovince of Canada^ 
Sir w. E. Logan's Report. . .. . , 
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Bark bluish-gray argillaceoas shale, stored with abundance of impres- 
sions of ferns and other plants, among which was observed the 
branch of a Stigmaria, nine feet Ions, without leaves. On many of 
the plants a very minute convoluted shell is seen, and in the shale 
a small bivalve. In the distance of a mile along the face of the cliff 
this shale is sometimes six feet thick, and sometimes only one foot, 
and occasipnally it is absent altogether, leaving the overlying sand- 
stone in cdntact with the coal beneath, 

Coal of a bituminous qAality, with a thin seam of iron pyrites (a quar- 
ter to half an inch,) occasionally on the top, 

Gray ar^Uo-arenaceous shale of a tough crumbling quality, much 
resembling jGre clay, abundantly filled with the leaves and branches 
of the Siigmaria ficoideSy and having nodules of argillaceous iron ore, 

Green argillaceous shale, 

Greenish-grey arenaceous shale, 3 

Bed argillo-arenaceous shale, 10 

Green and red shale with nodules of yellow limestone (with Stigmaria,) 2 

Greenish-grey arenaceous shale and sandstone, 13 

Bed argillo-atenaceous shale, 8 

Bed sandstone and red shale, ... 9 

Bed argillo-arenaceous shale, ... ... ... ... ... ... 85 

Bed sandstone, ... ... ..« ... ... ... ... ... 1 

Bed argillo-arenaceous shale, ... ... ... ... 5 

Grey argillo-arenaceous shale, of a crumbly quality, much resembling 

" fire clay, with nodules of limestone and remains of Stigmarise, ... 3 

Bed argillo-arenaceous shale, ... 22 

Greenish-grey arenaceous shale, sometimes sufficiently consistent to 

'' be called a sandstone. ... •.. -• •». ... ... ••• 11 

Coal said to be of this thickness where bored to in this vicinity, ... 6 

Greenish-grey, argillo-arenaceous shale, with Stigmarise, (underclay,) 
« , the thickness is not determined, the whole bed not being visible, 

B^ y^K ... ... ..'. ... ... ... ... ... ... O V 
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FLORA OF THE NEW AAUNSWICK COAL FORMATIONS. 

. . In a " Synopsis of the Flora of the Carboniferous Period in If ova Scptia,*' 
.Pr. Dawson enumerates the species which he has recognized, as belonging 
]bo the differei^t epochs of the Carboniferous Series in New Drunswick^ from 
specimens sent to him by Sir William Logan, Mr. G. F. Matthew, Mr. C, B. 
Matthew, and Mr. C. F. Hartt 

The following List shows the relationship of these species to the several 
epochs of the Series, and the localities from which they were procured. 

Upper Coal Formation. — ( Unproductive Coal Measures.) 

1. Sphenophyllum emarginatum. — Grand Lake ; Bale de Chaleursi. 

2. Sphenophyllum Saxifragifolium, — Baie de Chaleurs. 
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Middle and Upper Coal Fobhations. 

1. JDadoxylon'materiariunt. — Miramichi,* 

2. Alethopseris lonchiiica. — Qrand Lake. 

Middle Coal Foematiov. — {Productive Ooal Measures.) 

' ■ • > 

1. Calamodendron approximatum: — Coal Creek. One of the most common 

plants in the beds of bitaminotiB coal. 

2. AnthoUthes rhabdocarpi. — Grand Lake. 

3. Calamites Suckowii. — Grand Lake, Coal Creek. 

4^ OalamUes (Xstii. — Grand Li^e, Bale de Chaleurs, CM Creek, 
6. CoUamUes nodosus. — Grand Lake. 

6. AsterophyUHes grandU, — Grand Lake, Bale de.Chaleurs. 

7. Armularia yalioides. — Grand Lake, Bale de Chaleiirs. 

8. Ofclopteris obUqua. — ^Grand Lake. 

9. Cj/clopteris ingens. — Grand Lake. 

10. NeuropUiis rariiurvis. — Grand Lake, Bale de Chaleure. 

11. Neurapteris gigantea. — Grand Lake. 

12. Neuropteris Loshii. — Bale de Qhaleurs (?) , . 
18. Odontapteria ^KLotheimiL — Bale de Chaleurs. 

14. Sphmopieris numda. — Grand Lake. 

15. Sphenopteris latior. — Grand Lake. 

16. Sphenopteris gracilis. — Grand Lake. 

17. Sphenopteris ariemisifolia. — Grand Lake. 

18. Sphenopteris Canadensis. — Baie de Chaleurs (?) .. 

19. Sphenopteris obtusioloba (?) — Baie de Chaleurs. 

20. Aleihopteris nervosa. — Baie de Chaleurs. 

21. AUthopieris Serlii.T-^B&ie de Chaleurs. 

22. Alethopteris grandis. — ^Baiei de Chaleurs (?) 

23. Beinertia Goepperii. — Grand Lake, Baie de Chaleurs. . . 

24. PakBopteris Hartiu — Grand Lake. 

25. Lepidodendron Pictomse. — Grand Lake. 

26. Lepidostrqbus squamosus. — Grand Lake. ■ • , - 
27« Cordaiies borassifolia. — Grand Lake, Baie de Chaleurs. 

28. Cordaiies simplex. — Grand Lake. 

29. CardUocarpum biseciatum. — Gand Lake. 

Lower Coal Formation. 

1. Q/clQpteris Acadica. — ^Norton Creek. 

3. -f Lipidodendron. corrugaium, — ^Kortpa Creek. 

■ ■ . » ■ ; ■ ■ . 

^lirthe c^ghboorhood of Frederieton, on tkeNsshwvak, end ipd«ed over m wide mrea of dountryi the 
silicified trunks or fragments more or less complete, of this coniferous tree, are often found. 

A fragment of a trunk of this species was found on the hill in the rear of Fredericton, behind the Hon. 
W. H. Odeirt residenoe. It mutt have measured thirty inches in eiroumference when entire. The 
specimen showed a portion of the coaly barl^ and of the pith, but the mass was silicified. 

t ** This species is eminently characteristic of th^ Ix>wer Carbbniferpus 0oal Measures, and has not yet 
been found m the Middle Coal Formatioii. Fragments of bark resembling that of thi* species, occur in 
the coal formation of Baie de Chaleurs, along with leafy branches of t/tpidodefniriiij which resemble 
those of the species, though I believe distinct.*'-^ Dr. Dawson.) 
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PRODUCTIVB COAL kBABURES IK THIS PROVINCE. 

From the foregoing list it will appear that in the immediate neighbonr- 
hood of Grand Lake, the PRODUcttVE Coal "Measures exist, although the 
flora shows that they are ^' tending to the upper formation/' A great point 
is gained in having the age of these rocks sufficiently established to afford 
good ground for the belief that these productive measures may be found 
within the limits of the Povince, i» such development as to make them of 
considerable value. 

The supposed thinness of the New Brunswick Coal Field is opposed to 
the expectation that seams of workable coal will be found to occupy very 
wide areas, yet the structure of the country h^ been shown to support the 
view that in a bay or bays penetrating the OarboniferoUs area from the east, 
thicker seams than those which exist at Grand Lake (22 inches) mny be 
sought for with a probability of success. 

Before Dr. Dawson had an opportunity of examining tibe flora ftom Bay 
Chaleur and Grand Lake, he expressed bn opinion unfavorable * to the 
existence of the productive measures in the Province, qualifying it, however, 
with the following words : — " The taluabie character of the Albert Coal, ' 
however, and the well known fact thlit coal measures often vary materially 
in their productiveness, as we trace them from one locality to another, give 
some ground to hope that a Carboniferous area so extensive as that of Kew 
Brnnswick, may not ultimately be found to be so unproductive ae it now 
appears to be." 

the grand lake coal. 

The coal raised at Grand Lake from a twenty two inch seam, has hitherto 
been brought to market in a hap-hazard Sort of way. There is no system 
whatever in mining it. Any fttmer who finds the ^eam on his land, 
employs persons to dig out a certain quantity of coal, this is bought up fey 
agents and shipped to Fredericton, Baint John and elsewhere. It sold at 
Fredericton at $6J a chaldron at the cOthmencement of the winter of 1864-5, 
and it appears that about 5,000 chaldrons were shipped from Grand Lake 
during the season. f The quality of the coal is good, now that more care is 
taken to separate the lumps of ir6ti pyrites, xnth which some portions of the 
seam abound. An American Company has recently leased a tract of land 
on Grand Lake, and there is every probability that the supply will now be 
largely increased. The Blacksmiths of Saint Jolin consider it very W^U 
adapted for their purposes, and prefer it to the imported coals. It His y^sty 
little ash, and in a properly constructed grate it makes an excellent fire. 



* " In short, so far as I ean'learn frbn) my own limited observations, and the Reports of jM[^, Gesner 
and Dr. Hobb, they resemble the lowest parts of tne Cumberland CbalMeastires, or those upper members 
which overlie the workable coals ; as if theie a!<Mie had heeh deposited "and the productive coal-rmoaanres 
left out." — Acadian OeolojUf^ 1855. 

t I am indebted to Mr. Wetmore of Fredericton, for these facts. 
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Quantity of Coal raised at Grand Lake. 

JLv7aalV* ••• *•• ••• •■• ••• ••• 

^OOw* ••• ••• ••• •>• ••• ••• 

J.O vC^ ••• ••• ••• ••• ••• ••• 

JLOO^a ■•• ••• ••• ••• ••• ••• 

^ OOlJa *•• ••• ••• •*• ••• ••• 

^OOl7a ••• ••• ••• ••• •>• ••• 

^ 0\J M^ ••• •*• ••• ••• ••• ••• 

Some idea of the amount of coal a persistent seam, ea^y accessible, is 
capable of yielding, even though it be only 22 inches thick, may be obtained 
from the following calculation. 

Assuming that a chaldron or thirty six bushels of 'coal is contained in one 
cubic yard and a half, (really about 1 j^,) allowance being made for waste and 
dressing, it would require at 18 inches thickness of seam, three square yards 
to supply a chaldron of dressed marketable coal. Each acre would, at this 
rate, yield sixteen hundred chaldrons, and every square mile one million and 
twenty four thousand ehaldr&ns. 

If the Grand Lake seam extends towards Coal Branch, on the Bigibuctou, 
and appears there with a thickness of 15 inches, as suggested by Dr. Bobb, 
the total mass of coal on a length of 40 miles and a breadth of 15 miles, 
Would ietmouiit to the enormous iquantity of six hundred miUion chaldrons. 

Bcrme years since borings were^made at the Salmon Kiver Mines to the 
depth of 403 feet. In the section given in Dr. Qesner's Report, nine recur- 
rences of coal are mentioned, all unimportant with the exception of " Bitu- 
minous Shale and Goal," eight feet thiek ctt a depth of 260 feet ; what this 
Hiay mean tiie section affords no due. 

It beinjg established that the prodtK^tive coal measures exist in the neigh- 
T>ottrhood of Grand Lake, it renialns to be seen,-^ 

1st. In ^ what direction search must be made to fiind the firea wher^ they 
lire developed to the greatest extent. 

2nd. 'Whether the thickness oif the sdries may not show them to be beyond 
* dr on the bordets 6nW of that part' of the coal basin which is characterized 
by thick bedsof "workable coal. 

The firtt of these enquiries can be provieftotially Answered by reference to 
known fetcts. The second is a probl^ta, the solution of which Can only be 
obtained by future investigation. 

The following section may be suggestive as to the first enquiry, but it is 
to be t'ej^rded as a mere guide; neither time nor opportunity was Aviailable 
'fbr ixhikirig any more than cutsoiy observAtioiis ; a complete Aeries "^Iv^ld 
tiike'^ inailiy weeks as ^ays were given to those which f6U<irw. 

The manuscript notes of Dr. Robb isupply numer6us obscrvatibns bn the 
dips fmd mineral character of the rocks, which will fill vacant spaces in the 
'bections fhibjbined, or aff6rd valuable hints, but it is a matter of j^egret that 
the localities of many cannot be easily identified, as they refer to the farms 
and houses of private individuals 16 and 17 years ago, and are cbnsequently 
unavailable. 
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No. I. 

OROMOCIO CREEK TOWARDS DOUOLAS HILtS OX THE NERBPIS ROAD. 







Kind op Rock. 


LOCAMTY. 




1. 


Dark red or purplish argillaceous 
Sandstones, - - - - 


Oromocto Creek. 


booif 


2. 


Pur{dish platy Sandstones, * - 


Bridge at South Branch. 


<• s 


3. 


Grey Grits and Sandstones, 


Brizley's Creek. 


00 

• 


4. 


Coarse grey Grits, 


14 miles. 


Bonavei 
Format 


r 

5. 


Coarse Conglomerate and grey 
Grits. - - - ... 


Height of land. 


Dture 
tion. 


6. 


Red Sandstone & Conglomerates, 


A mile south of height of land. 


7. 
— i^ ^ — 


Silurian Slates, - - - - 


Brook flowing to Nerepis. 



This Section, coupled with other observations, appears to show that on the 
west side of the Saint John, the Lower Carboniferous or unproductive Coal 
Measures occupy the country. 

From the dips recorded by Dr. Robb, it appears probable that Grand Lake, 
or part of it,, occupies a synclinal axis, the anticlinal running in a north- 
easterly direction between Grand Lake and Salmon Biver on the one hand, 
and Washademoak Lake and River on the other. The direction indicated 
by these undulations would point to a narrow belt lying between, those 
rivers, in the nojrtbern parts of the Parishes of WaterboroughvBrunawick, 
and Salsbury, and the southern part of Harcourt, as the probable range 
of rockd of the age of the Productive Coal Measures, but whether they con. 
' tain workable seams of coal of greater magnitude than those already known 
on Grand Lake, is a question to which no available data can supply a satis- 
factory answer. The presence of this synclinal axis at Grand Lake gives 
colour to. the probable existence of a deep Bay or Sinus, in the direction of 
Salmon River, stretching towards the coast, and parallel to the Sussex yale 
indentation. 

Dr. Gesner suggests that ^^a sum of money would be well employed^ in 
boring qX ajyjdicious sUeyin the neighbourhood of Gagetown, or on the Jkorik 
side of the Washademoak. The result of such an enterpri^ would be of 
the highest importance to the Province, and there could be no doubt of its 
final success.'' 

With regard to Gagetown, the occurrence there of the same dark red or 
purplish argillapeous sandstones which are found on the Oromocto, as shown 
in section I, is opposed to the view expressed by Dr. Gesner, these rocks 
being, probably, below the productive coal measures. 
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As the Washademoak, from its month to its source, is some sixty miles 
long, the expression ** north " of it is too indefinite to be of any service, 
although it is to the north of that river, that rocks of the age of the pro- 
ductive measures may be found. 

Dr. Robb examined the coal on the Richibucto in 1849. He there found 
a seam 15 inches thick on Coal Brook. The coal cakes like the Grand Lake 
coal, and the dip is N. TV, 10®. " Judging by the quality and thickness of 
the seam, it may yet prove to be the same as the one at the head of the 
Grand Lake, from which the sandstones pass continuously but in an undu- 
lating manner."* If the passage between the quotation marks is based on 
actual observation, it is most important. The rocks at Grand Lake having 
been shown to belong to the true or productive coal measures, the occur- 
rence of these rocks for a distance of fifty miles, measured diagonally across 
the strike, follows from Dr. Robb's statement. This tends to show that a 
considerable area in that part of the Province belongs to the middle or pro- 
ductive coal series. 

The mean altitude of the triangular area docs not exceed 400 feet above 
the sea ; and although the thickness of the carboniferous strata is not, per- 
haps« more than 1,000 feet, it has been subjected to gentle disturbances 
which have caused a number of low anticlinals, as already stated. At the 
mills, 18J miles below Fredericton, the reddish-grey sandstones dip north- 
west at an angle of 9® ; and on the south side of the brook above Smith's 
bridge, the grey sandstone under conglomerate dips northeast at an angle of 
18^.— -(Bobb). Numerous other examples of undulations might be adduced, 
but those only possess value in relation to the occurrence of coal, where the 
age of the rock is knovm. ' 

THE VALLETS OF THE tLENNEBECOASIS AND FETITCODIAC. 

I have not recognized any rocks of more recent age than those belonging 
to the Lower Carboniferous, in the long trough-like indentation which 
stretches from the Petitcodiac to the Saint John ; and although the true 
coal measures may be represented there, it is not likely that the area occu- 
pied by them will be large. Indeed, the supposed extent of country covered 
by the Carboniferous Series, as depicted on Dr. Robb's map, is much too 
wide. I crossed it in several places, and found the axis of older rocks run- 
ning parallel to the Gulf, considerably broader than represented. Golden's 
mountain, for instance, lies wholly within the metamorphic belt ; and the 
same rocks come within ten miles of Sussex Vale station, on the Dutch 
Valley road, before they are overlaid by the conglomerates of the Bonaven- 
tnre formation. In various parts of this area there are rocks which may be 
included within the productive measures, but if so, they are outliers, and 
their dimensions must be small. 

^ Third Report, pwf • 73. 
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In the Pariah of Dorchester, County of Westmorland, the Middle or Pro^ 
duetive Coaji Measures appear on the Memramcook, forming the north ex- 
tension of the already celebrated Joggins Measures in Cumberland County, 
Nova Scotia. 

Their relation to the Joggins is seen in the following Section by Dr. 
Dawson * :-^ 

No. II. 

SECTION ON THE MEMBAMCOOK. 

I. Upper Coal Measures. — Upper sandstones and shales of south 

Joggins. 

II. Middle Coal Measures. — Coal Measures of the Jog^ns, and 

Millstone Grit or Lower Coal Mea^area 
of Dorchester. 

in. Lower Carboniferous Marine 

Limestone. — Limestones, Gypsum and Con^lom^r- 

ate of Dorchester and Petitcodiac. 

IV. Lower Coal Measures. — Fine calcareous a,nd highly bituminous 

shales, with thin beds of sandstone. 
Abundance of the remains of fifll^es 
seen at Petitcodiac Biver, above Dbr* 
Chester, Albert Mine, and oth^r lo^ 
lities westward of that place* 

The dislocation alluded to in Chapter V. occurring on the southeast coftrtof 
Shepody Bay, in Albert County, is situated in a synclinal fold, and the lime- 
stone which appears on Hayward's Brook b there at the aur&ce, the probable 
upthrow being on the southwest side. The whole series of grey sandstone 
and red and green marl has been removed by denudation on the south side, 
and the limestone exposed. Had not this upthrow occurred, it is not impro- 
bable that the coal measures would have been found on the entire shore of 
Shepody Bay, whereas the Lower Coal Measures are only represented. The 
continuation of Shepody Mountaija in a northwesterly direction, brings it to 
the head waters of the eapt branch of Turtle River, and here the mountain or 
rather table land of the older rocks has a mean elevation not less than 1000 . 
feet above the sea, which i^ maintained to considerably beyond Salmon 
Biver, in Hanunond Parish. In the ravines and gullies on the mountain 9lde 
(which in some places resembles an escarpment) the red conglomerate a^d 
sandstones of the Bonaventure formation may be seen, while the hills north 
of the tableland, and in some cases forming part of it as it breaj^s away to 
the north, are composed of the grey Sandstones and grits. 

The middle coal formation may be found with productive measures in the 
southeastern portion of the Coi^nty of "Westmorland, but, I am not able to 
add from personal knowledge any new facts to those which have ^Ir^ady 
been published by Dr. Dawson. 

* Supplementary Chapter to the Acadian Geology, 1860. 
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About two miles southeast of Salisbury station, the red sandstones of the 
Bonaventure fonpation lie in a nearly horizontal position ; and seven miles 
further on they were also seen to occupy the same position, showing that 
the disturbances which commence north of Weldon Creek did not extend 
far in that direction. The gypsum of the series is in position, and has been 
worked about two miles north of the station. 

Ko. m. 

SBOtlON NORTH OF NORTON STATION. 

No higher rock than the red conglomerate covering the limestone, which 
appears so persistent throughout the lower carboniferous rocks in Albert 
County and the Tobique outlier, was recognized on this section. The series 
continues as far as the Bellisle River, where the narrow belt of older rocks 
appears stretching away towards Butternut Ridge. 

The limestone would seem to underlie a considerable portion of the north 
side of the valley of the Kennebeccasls, being occasionally brought to the 
surface by low undulations. At Butternut Ridge it appears in great force, 
and according to Dr. Robb it has there been elevated in the form of several 
ridges running parallel to one another, and having a northeasterly course, 
which is the direction, as already noticed, of the Anticlinal axis, bringing 
np the older rocks all the way from Saint Stephen, on the boundary line. 

Silicious layers also occur in the limestone about seven miles northwest 
of Norton station, but on the whole it makes a white and strong lime. 
Some feeble veins of galena are seen in this rock. 

RRVIIW OF THB OARBONIFBROUS SBRIES. 

On reviewing what is known respecting the Carboniferous area in New 
Brunswick, the following conclusions appear to be worthy of acceptance :— ' 

1. The entire rim of the central triangular area, the whole of the Tobique 
outlier, and the greater portion of the deep indent drained by the £enne^ 
beccasis and the upper Petitcodiac Rivers, belong to the base of the Car^ 
boniferous Series, and consequently do not contain any workable seams of 
coal. They abound, however, in limestone and gypsum ;* and the deep 
indent from Hillsborough to Norton contains a valuable deposit, and 
numerous favourable indications of other deposits of Albertite ; also ezten^ 
eive and important beds of a highly bituminous shale, whioh may become 
valuable as a source of illuminating oil, and as a gas fuel for re^neratiing 
furnaces, and for metallurgical processes. 

2. The country about and northeast of Grand Lake, is occupied by the 
Middle orProductiveCoalMea8ures,but whether they contain workable seams 
of coal more than 22 inches thick, is a subject of future inquiry. The structure 
of the country leading to the inference that the productive Coal Measures will 
be found in force in the valley of Salmon River and the Richibucto. 

* TkMB jir* M Im« tku aik large tnu otff^txm in Albert Cottnqr. 
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8. A portion of the County of Westmorland contains the true Coal Mea- 
sures, and it is not improbable that workable seams of coal may be found 
there. 

4. What is known of the country near the coast north of Richibucto, 
loads to the inference that the Upper or unproductive Coal Measures are in 
place there, and consequently, that the probability of coal being found in 
workable quantities, is by no means great. 

5. The interior of the central area, on a line drawn from the Bend of the 
Petitcodiac to the mouth of the Renous River, along the dividing Ridge 
separating the waters flowing into the Saint John from those flowing into 
the Gulf of Saint Lawrence, is geologically unknown, and no definite con- 
clusions can be drawn respecting it; but, the dip of the rocks and the sup- 
posed absence of considerable undulations, with the occurrence of the 
" Lower Coal Measures tending to the Upper," west of this line, point to 
the inference that the Upper or unproductive Coal Measures are there in 
place. On the other hand it may be urged that a fault or dislocation would 
bring the Middle or productive Coal Maasures into place. There is how- 
ever, no data upon which the existence or non-existence of a fault can be 
predicted. Hence the position of the central area remains still a terra 
ineognita. 

6. The borings which have been made at Grand Lake, andatNewBandon, 
show, if correctly registered (?), that no workable seams of coal exist below 
those which have been already discovered in those localities, as far as the 
borings have penetrated. 

7. The thinness of the New Brunswick Carboniferous Series almost pre- 
cludes the hope that what have been termed the " false coal measures," will be 
found in the Lower Rocks of the basin. In Pennsylvania these rocks (Sub- 
carboniferous) have a thickness of about 5,000 feet, and they contain, both 
in the State named and in Virginia, a few thin workable seams of coal. In 
Montgomery County, Virginia, there is a layer of coal two, to two and a half 
feet thick in these lower, unproductive measures. But there is no reason 
to suppose that any rocks of the same age in New Brunswick contain seams 
of coal which approach that thickness, for with the exception of the Albert 
Shales, the general aspect of the red sandstones and conglomerates lead to 
the inference that life was scarce during their formation. It vrill be borne 
in mind that in America the productive or non-productive character of the 
diflTerent divisions of the Carboniferous Series is much more determined than 
in many parts of Europe, and the probability of workable coal being found 
is tolerably well indicated by the fossils of the rocks. 

LIFE DURING THE CARBONIFEROUS PERIOD. 

The enormouB development of vegetable matter which we are able to 
recognize in the coal fields throughout the world, affords incontestible proof 
of the existence of most luxuriant plant life during the Carboniferous epoch ; 
but, until recently, the evidences of the existence of air-breathing animals 
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has not been bo satiefactorily demonstrated. In 1841 Sir W. E. Logan dis- 
covered the first reptillian foot prints in the coal fields of Nova Scotia. It 
was already known that land snails and millipedes fed on the leaves and 
decaying vegetable matter of the luxuriant forests of that period, that insects 
flitted through th^ air, and that the s^as teemed with fish and moluscous 
animals ; but air-breathing reptiles were supposed to possess too high an 
organization to admit of their living in an atmosphere loaded, it was sup- 
posed, with poisonous carbonic acid, the chief food of vegetables. It has 
been the happy result of the long continued investigations of Br. Dawson, to 
discover the existence of no less than eight different species of air-breathing 
land animals, which once swarmed, we may suppose, in the carbonifepous 
marshes and swamps of Nova Scotia.* 

CLIMATE OF THE COAL PERIOD. 

The climate of the Coal Period has long been a difficulty. Many inge- 
nious theories have been advanced to account for the presence of the Coal 
Series in the Arctic Regions, containing plants and animals which required 
a mild climate for their growth and development. The recent researches 
of Dr. Tyndall on Hadiant Heat, have afforded a probable explanation of 
this phenomenon, which has been ably discussed by Professor Hunt. 

The properties of gases with respect to radiant heat are most remarkable. 
Air scarcely absorbs any sensible quantity of radiant heat, but if air absorbs 
one ray, carbonic acid will absorb 90 rays ; marsh gas, 403 ; ammonia, 1195 ; 
and olefiant, 970. Hence although ammonia is as transparent to light as the 
air we breathe, it is almost opaque to heat. But if the absorption be esti- 
mated at a low tension, that is to say when a small quantity of gas only is 
present^ the difference becomes more apparent and striking. Thus at a ten- 
sion of one inch, for every individual ray struck down by the air, oxygep, 
hydrogen, or nitrogen — ammonia strikes down a brigade of heat rays 7,260 
strong — olefiant gas a brigade of 7,950, while sulphurous acid destroys 8,800 
rays. This property is most important in its bearings upon climate. Aque- 
ous vapor which always exists in the air, absorbs heat with great vigour. 
Regarding the earth as a source of heat, at least 10 per cent, of its heat is 
intercepted within ten feet of the surface by the aqueous vapour of the air. 
The removal, for a single summer night, of the aqueous vapour from the 
atmosphere which covers England, would be attended by the destruction of 
every plant which a freezing temperature could kill. The moisture of the 
air covers the earth as with a blanket at night, and where the air is dry as 
in the great desert of Sahara and the plains of Thibet, or the deserts of 
Australia, ice is frequently formed during the night by the direct radiation of 
the heat of the earth towards the planetary spaces, there being no blanket of 
aqueous vapour to retain it. So powerful is the effect of aqueous vapour in 
retaining heat that although the atmosphere contains but one particle of 

* FiTe ipecies of carboniferous reptiles have been found on the continent of Europe, three in Great 
Britain, and four in the United States. — (Air Breathers of tl^e Coal Period.— Dp^son, 1S<M.) 
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aqaeons vapour to 200 of air on an average, yet that single particle absorbs 
80 times as much heat as the 200 particles of air. 

Bearing in mind that the atmosphere of the coal period contained an 
abundance of carbonic acid, from which plants drew their food, and lime- 
stones the acid combined with their baee, we have at once an explanation 
of the uniform temperature of the earth. The carbonic acid mingled with 
the air, aided by aqueous vapour, prevented the heat rays of the sun from 
returning into space by radiation. The earth was covered as it were with *^ a 
dome of glass " which maintained at its surface the requisite temperature to 
enable plants and animals to live even in the Arctic Regions. The gradual 
absorption of this protecting shield of carbonic acid slowly but effectuaUy 
changed the climate of the Arctic and Antarctic Begione, and arrested 
the growth of vegetation during the epochs succeeding the Carboniferous 
period. 
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CHAPTER V. 

THE ORIGm OF AXBERTITE.— THE ALBERT SHALES. 



Oeological age of the Albert Shalets — ^They lie at the base of the CarboniUBTOtui Series — 
Dbturbanoea in Albert Conntrf — AntieliDid and SjDciiiial axes — Faults — SeotioD 
f^ram Albert Mine to Cape Demoiselle — At Taylor'a Mill Site — At the Big Giq>e — 
On the Tramway at Hillsborough Villager— Bituminous Shales — Albxbt Shalss 
— Area over which they are found — Anticlinal axes in Albert and Kipg's Countien 
— The Albert Mine — Character of the Mine — Obserrations in the Mine — Failtii 
and Disturbances — ^An Overlap — Dr. Robb's and Professor Taylor's views — Dr. C. T. 
Jackson's views in 1850 and in 1851 — Reasons why opinions were discordant^— Pro* 
feesor Tayloir's comparisons — Professor Bailey's views in 1864 — Origin of Albertite — 
Albertite formerly a liquid — Crushed Albertite — Two periods of injection — Professor 
Hunt's views with regard to Bitumens — Albertite an inspissated Petroleum — Locali- 
ties where Albertite is found — It comes originally from underlying Devonian Bocks 
— United States Commmissioner of Agriculture on Albertite — Albert Shales — A 
source of coal oil — Importance of the Albert Shales — Gas regenerating furnaces — 
Petroleum Springs in Albert and Westmorland — Conclusions with reference to 
Albertite-^omposition of this substance. 



OaOLOQIGAL AOK OF THE ALBERT SHALESi. 

Two distinguifibed. Geologista have prontounced their opinions upon the 
jgeological age of the Albeart Shales.'*' They lie at the base of the Carbon- 
ifetoua Series, as developed in Albert Coanty.f They are calcareo*bitami- 
mons shales, containing a. great number of fossil fishes in a remarkable 
condition of preservation^ every scale being in place, idthongh the fishes 
are flattened by pressure ; they also have their fins perfectly preserved. 
Some beautiful specimens are occasionally to be procured by breaking open 
the layers of shale taken out of the i^i^ and are found larger than those 
which have been described. These fossil fish belong to the som/e genera 
with those found in the Joggins coal measures of Hova Scotia. Dr. C. T. 
Jackson discovered (1851) in the shales perfect stems of Lepidodendra, large 
flag-like leaves of plants, regarded as a species of Palm, stems of a fresh 
water plant, and numerous fishes, all indicative of the Carbonifeiouft Series. 

The Section subjoined is from Dr. Dawsoni's Acadian Geology. 

1. Grey sandstone, ofben coarse and pebbly, with sh^ee and congleme* 
rate; Hopewell Ferry, &ic. These beds^ perhap^^ correspond to 
the great sandstone ledges of Seaman's Quarries, Joggins. They 
may DC traced through Albert County, to the southwest, for a con- 
8id)erable distance. 

* Sir Chmriet Lyell and Dr. Dvwkon. Dr. Percival, of New Hftven, also agteet with Sir Charles Lyell 
-and Dr. Dmwtooi— Acadian Geology. Dr. Robb was also of opinion that they belonfed to the wgt of the 
'' unproductive coal measures.*' — ^(Evidence at Trial.) 

t Acadian Geology, page 196. 
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2. Reddish sandstones and sliales. 

3. Limestone and gypsum. 

4. Red sandstone and conglomerate. 

5. Grey and dark-coloured conglomerate. 

6. Calcareo-bituminous shales of the Albert Mine, Hillsborouoh. These 

beds appear here to lie at the very base of the Lower Carboniferous 
Series. 

. Nob. 3, 4 and 5 of this Section: remind us of the succession of rocks in the 
valley of the Tobique, where the strata are arranged in the following order: 
1. Gypsum (the highest rock); 2. Limestone; 8. Sandstones and Conglo- 
merates ; 4. Silurian Slates. 

In Albert County the gypsum is seen beneath the limestone, and the lime- 
stone resting upon the conglomerate. The newest ix)ck here seems to be a 
light brown conglomerate. 

The Joggins, celebrated for their unrivalled display of Carboniferous 
Rocks, are situated on the Nova Scotia side of Chignecto Bay, a distance of 
sixteen miles from the Albert Mine. Between these two localities the 
sequence of the rocks has been traced and described at some length by Dr. 
Dawson. 

The coal measures of the Joggins dip to the southwest, and extend in the 
direction of the strike across Chignecto Bay to Cape Meranguin, where the 
lower coal measures appear. On tracing these to the northward, they be- 
come vertical and dip to the north, forming an anticlinal axis. 

At Fort Cumberland the coarse grey sandstones still dip to the north, 
which continues as far as the east side of the Petitcodiac River. At Hope- 
well the same sandstones reappear, but with southerly dips, showing that the 
bed of the Petitcodiac here, or Shepody Buy, occupies a synclinal axis. On 
the west side of the Petitcodiac the rock shows alternating dips which will 
be noticed in succeeding paragraphs, but on the east side of the Albert Mine 
the dips are northeasterly, on the west side northwesterly, thus showing at 
jtnd near the mine an anticlinal axis. Hence it appears that a series of dis- 
turbances has occurred in this district which may have very materially 
influenced the present distribution of the Albertite which has given to the 
Albert Mines so widespread a notoriety. 
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If a section be made across the County of Albert, from the Joggins, in 
Nova Scotia, to the syenite and older slates which form the continuation of 
the Shepody mountain, in a northwest by north direction, a series of anti- 
clinal and synclinal axes will be found to run roughly parallel to one another 
in the following order : — 

L Chignecto Bay, Anticlinal. 

n. Shepody Bay, Synclinal. 

in. Memramcook, mouth of, Anticlinal. 

(Runs through the Peninsula.) 
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IV. South of tiape Demoiselle Road, Synclinal. 

V. Taylor's Mill Stream, ^ Anticlinal. 

TL Between Albert Mines and School Honse on 

Cape Demoiselle Road, Synclinal. 

VIL Albert Mine, Anticlinal. 

VXn. Northwest of Albert Mine, one half mile Synclinal. 

IX. Middle Branch of Weldon Brook ..^.Anticlinal. 

Vive anticlinal and four synclinal axes appear to have been recognized ia 
a distance of twenty two miles. 

The general course of these axes is S. W. and X.E. They correspond in a 
remarkable manner with the course of the other anticlinals in this Province, 
which have already been described in preceding Chapters, (page 48.) 

FAULTS. 

Near the mouth of Danniell's Creek there is a fault and an upthrow on the 
south side, or a downfall on the north side. 

At Big Cape on the Petitcodiac a fault throws the strata ten feet down on 
the south side. 

At the Albert Mines the downfall appears to be wholly on the ncrth side^ 

LOWER CARBONIFEROUS SERIES AS DEVELOPED IN ALBERT COUNTY. 

On Shepody Mountain road, about three miles back from the coast, the 
grey sandstones overlie slates succeeded by syenite. On the coast at Dan* 
niell's Marsh, the sandstone capped by conglomerate has a northerly dip, but 
on Cape Demoiselle road about 1^ miles from its commencement, the grey 
sandstones dip south, shewing the existence probably in this neighbourhood 
of a synclinal axis and fault. 

At Hayward's Brook, Red and Green Marld are seen resting on cherty 
limestone which lies on variegated conglomerate — all dipping S. £. The 
gypsum is recognized on "Wilson's Brook in grand mural cUflfs. These mag- 
nificent wall like precipices may be from 140 to 180 feet high and a quarter 
of a mile long. When the western sun shines upon the white and bluish 
masses of gypsum it affords a dazzling and most striking scene. The upper 
beds are white, the lower bluish, hard, and with a conchoidal fracture. The 
cleavage is vertical. The' gypsum appears to have an easterly dip, and 
apparently underlies the conglomerate. 

The following is a rough section of the Rocks from the Albert mine down 
the Cape Demoiselle Road to the Shore. 

I. Bituminous Shales, < (South of Albert Mine.) 

n. Grey Sandstone and Conglomerates. 

lit. Gypsum Mill Stream. 

IV". Conglomerate Hayward's Brooke 

V. Limestone, (cherty.) 
VI. Green and Red Marls. 
VII. Grey Sandstone. 

Fault, bringing number V. Limestone on the coast. Shepody Bay* 
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I did not visit the section exposed sonth of Edgett's, but Dr. Robb states 
that the house and farm is situated on a small butte of red conglomerate or 
breccia, made up in great part of angular fragments of a greenish slate, 
quartz, flint slate, porphyry and granite. It is difficult to detect any line* 
of bedding in it. On the beach near the exposure there is a considerable 
quantity of iron sand, which may have come from the conglonaerate. This 
rock resembles in many particulars the red conglomerate at the base of the 
Carboniferous area in the valley of the Tobique. It dips to the south, and 
is succeeded by red sandstone and grey sandstone, containing calamites. 

Dr. Jackson has the following Section at Taylor's Mill Site : — 
I. Coarse Conglomerate, 
n. Grey Limestone, 
in. Gypsum. 
IV. Red Marl. 
V. White Gypsum. 

The coarse conglomerate here described is evidently of the same age as 
that seen by Dr. Robb at Edgett*s ; it is stated to consist of pebbles of 
quartz, syenite, green metamorphic slate, tralp rock, jasper and carbonate of 
lime.* 

At the Big Cape on the Petitcodiac, the following Section may be seen : — 
I. Red conglomerate, (calcareous.) 
n. Greenish conglomerate. 

III. Reddish Sandstone. 

IV. Red Marl. Paint Rock. 
V. Sandstone. 

VI. Red Marl. Paint Rock. 
Vn. Sandstone, (Grindstone grit.) 
Vm. Red Marl. Paint Rock. 
IX. Green Marl. 
X. Grey conglomerate. 
XI. Grey Sandstone. 

Th« grey grit resembles the rocks near Fredericton. 

A short distance from the place where the grey conglomerates and satid« 
rtones reach the shore there is a fault, which throws the south side down 
about ten feet. The Red Marls or Paint Rocks as they are locally termed 
may be useful. The hard and homogeneous bands would make good " red 
chalk." 

East of Edgett's, on the Petitfeodlac, (about one mile,) Dr. Robb observed 
bituminous limestone, forming a bed about 12 feet thick, with cleavage 
joints filled in places tviih bitumen. Some of the pebbles of the neighbouring 
conglomerate were also coated with bitumen. 

He also records on the opposite side of the Petitcodiac (Dorchester), after 
leaving the re J conglomerate, dark coloured bituminous shales with fossil 
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ganoid scales, impure limestDiies, indurated marl, and a very impure coal* 
The dip was to the N. W. at an angle of 20°. 

On Taylor's Mill Stream, the gypsum is seen in a great variety of hues 
and qualities. From hard grey massive rock to snow white alabaster it 
passes through all gradations of colour; from a high toned red to the most 
ilelicate shade of salmon. The clifi's at the quarry are from 80 to 100 feet 
high, and the locality is one well worthy of being visited on account of the 
fiingiilar and romantic appearance of the rocks. The section seen on the 
tramway to the Post Road is as follows : — 

I. Gypsum, 
n. Variegated Red and Green Marls. 

III. Limestone. 

IV. Conglomerate. 

On the road from Edgett's to Steves* Brook, a mile north of Hills- 
borough, the dip of the rocks on the hill descending towards the brook, 
is to the north, (south of Hillsborough the dips are to the south), showing 
that an anticlinal axis is crossed, which is probably^ the main anticlinal 
passing through the Albert Shales near the Mines. South of Edgett's the 
dip is southerly, and north of Hillsborough the following dips were noted 
in October of the present year : — 

Summit of hill in the centre of the village of Hillsborough, . 

a coarse conglomerate^ Dip S. 70*^ W. 

Haifa mile from centre of village, a fine conglomerate, ... " S. 80^ W. 

Sixty yards further down the hilU a sandstone, with small 

pebbles in some of the layers,* ... " 8. 80*^ W. 

Near the foot of the hill, a fine variegated conglomerate, '^ vertical. 

Steves* Ravine — Petroleum Spring, " W. < 65*^ 

At the falls of Steves' Brook the rocks are composed of alter- 
nating red shales and red variegated sandstones, green 
and red, resting on cherty limestones. One bed of green 
shale is eight inches thick. The upper sandstones are 
slightly conglomerate. The mass is capped by a very 
coarse conglomerate, dipping, K. "W. <[ 8* 

This rock appears to have been deposited after the disturbances in this 
part of the country, and perhaps the same remark may apply to the coarse 
light brown conglomerate capping the entire series in Albert County. 

BITUMINOUS OR ALBERT SHALES.f 

At the head of Turtle Creek the strike of these shales is £. and W* and 
dip N. at an angle of 50^. On the south Dividing Ridge the metamorphic 
slates are seen with a strike N. 60 K and dip N. 80 W. at an angle of 54^. 
The bituminous shales are here observed to rest directly on the slates, and 

* This sandstone resembles the firestone of the Tobiqae. The early settlers were accus* 
tomed to use it in the construction of their fireplaces, 
f C«Ued louallr '< Btltimor^ 8halei.» 
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the slates on syenite ; these rocks resemble the pebbles in the red conglo- 
merate forming the base of the Carboniferous Series in Albert Conntj, and 
in other parts of the Province. 

The area over which the Bitnminons Shales are distributed is very 000* 
siderable, for they have been recognized in patches from near Dorchester, in 
Westmorland, to Apohaqni, in £ing*s County, a distance exceeding fifty 
miles. 

A tabular list of localities where they appear at the surface, follows : — 

king's COUNTY. 

I. At Apohaqui, beds of Bituminous shale and seams of Albertite in sand- 
stone. Further up the valley are thick deposits of bituminous shale and 
limestone.* 

II. Ward's Creek. — Brownish bituminous shale or slate, extends for seve- 

ral miles towards Dutch Valley. 

ALBERT COUNTY. 

lIL Baizeley's Farm on Turtle Creek. — Bituminous shales, called locally 

^ Baltimore Shales,' rest unconformably on metamorphic slates. 

IV. Five miles N.W. of the mouth of Shepody River. 

V. Frederick's Brook. — Bituminous shalea, called locally 'Albert Shules,* 
and a distinction is popularly supposed to exist between the 
Albert Shales and the Bituminous or Baltimore Shales, which 
are here called also ' Brown Coal Shales.' 

WBSTMORLANI). 

Vl. Memramcook River — (Belleveaux Village) 4 miles north of Dorchester. 

— Bituminous Shales. 

Vn. Opposite the mouth of Stony Creek, near Ayre's. 

These shales have been brought to the surface in patches along certain 
well marked lines of direction in Albert County, and in Albert and King's 
Counties ; the one direction, that in Albert County, running in the same 
eaurse as the Albert Mine anticlinal, namely, from S.W. to N.E. nearly, 
(Mag.) the other southwest by west to northeast by east, (N. 80° E. Mag). 

Belonging to the first series are the exposures opposite Stony Creek, 
Westmorland, near the Albert Mine, and five miles northwest of the mouth 
of Shepody River. The second series, are four miles above Dorchester on 
the Memramcook, opposite Edgett's, in Dorchester, at Baizley's Farm, at 
the sources of Turtle River, in Mechanic's Settlement, at Cedar Camp, Ward's 
Ci^eek, and near the Apohaqui Station. 

Here then are two systems of anticlinal axes, — Ist. The Albert Mine 
anticlinal, stretching through the County of Albert in a direction N. 48 E. 
(Mag.) 2nd. The northeast by east anticlinal, running up the valley of the 
Kennebeccasis and beyond it into Westmorland for more than fifty miles, 



♦ Observations on ihc Geology of Saint John County, by Mr. G. S. Matthew.— Canadian Naturalist 
and Geologist, 18^3. 
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with the shales in the centre, and the newer rocks flanking them o^ either 
aide. Along the entire length of this anticlinal, Alhertite has b^en discov* 
erod in one form or another. 

THE ALBERT MINE. 

It does not appear that anything was known about the occurrence of the 
mineral called Alhertite in the year 1849, when Dr. Robb visited Albert 
County, in company with Professor Johnston, on a Geological touT, with a 
view to gather information and collect facts for a Report on the Agricultural 
Capabilities of the Province. 

Under date 26th November, 1849, Dr. Robb writes : * " Dr. Gesner ^. 28) 
mentions the occurrence of a bed of coal at Frederick's Brook, a branch of 
Weldon's Creek, &c. &c.*' * * * "I visited " continues Dr. Robb " this 
place in October last (1849) and found on the land of Mr. J. Steves, near the 
head of Frederick's Brook, a good deal of brownish bituminous substaince 
but no coal whatever." * * » u j^j,^ Steves showed me what had been 
regarded as coal, but it proved to be mineral pitch or hard bitumen ; it had 
only been found, he said, in small rolled fragments in the surface drift of 
his fields.'^ 

The discovery of the existing Albert Mine was due I have been informed, 
to the bursting of a mill dam on a branch of Frederick's Brook, which ex- 
posed the brilliant and massive veins of Alhertite, now the source of the 
mineral of the Albert Mine. The name " Alhertite " was suggested to Sir 
Charles Lyell by Dr. Robb, at a time when the true nature of the mineral 
was still a matter of doubt What was known of the Albert Mines in 1852, 
at the period of the trial,t is already familiar to the public, and need not 
here be repeated. 



* ProfeMor Johnston's Report. 

f Report of a esse tried at Albert Circuit in 1852, before His Honor Judge Wilmot, and 
A special Jury. Abraham Geaner venus William Cairns. — Copied from tbe Judges notes. 
Saint John, 1858. The scientific evidenee advanced during tbis trial was of a singularly 
diverse description ; it has, bowever, been paralleled recently in a trial in Great Britain, 
iBTolTing the mineral character of the so-called ^^ Boghead coal." 

The points of controversy are well noticed in tbe subjoined abstract as to tbe ebaraoter 
of the material, taken from tbe Report above referred to. 

Abstract of Poinia in Charging Jury^ as to Character of Material 

I. Geoloqical. 

1. General, — Position of mines and surrounding strata. 

2. /S^peeio/.-i^l. Internal structure of mine. 

2. Structure of mineral. 

II. MlNEBALOGICAL. 

Shewing the difference or resemblance between aspbaltum and coal in, — 1. Density } 
2. Fracture ; 3. Cleavage ; 4. Odour ; 5. Electricity ; 6. Lustre ; Charcoal dust. 

III. Chemical. 

Fusibility and Solubility; — 1. PosUive; Comparative. 
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At the time of my visit in October, 1864, when I descended the mine in 
company with the Manager, Mr. Byers, to the depth of about 750 feet, the 
following was the result of the experience of twelve years in working the 
mine, and also of my own observations : — 

1. A Shaft sunk to the depth of 1000 feet still continues in the Bituminous 
Shales. This, however, does not afford a clue to their thickness, for they 
are tilted at high angles. 

2. The relation of the Albertite to the adjacent rock is absolutely undefined, 
sometimes but rarely the strata are parallel to the vein, sometimes and gene* 
rally inclined to it at a greater or less angle, sometimes they butt end on, 
and not unfrequently for some hundred feet the strata are inclined at differ- 
ent angles to the vein on opposite sides. 

8. Faults \)r dislocations are several in number, but there appear to be 
three main or chief dislocations, and the vein in one dislocation actually 

PASSES BEYOND AND OVERLAPS BT MANY FEET THE VEIN IN ANOTHER DISLOCATION, 

coming to a wedge shaped termination at the extremity of the overlap where 
the vein ceases. This fact alone is a proof that the vein is not a bed. 



PLAINTIFF S EVIDENCE. 

1. Oeneral. — An anticlinal axis. A 
Tein not a bed. An injected mass thrown 
•up. Strata distorted. No conglomerate 
Above and below. No parallel strata of 
coal beds. No roof, no floor, no fire olay, 
BO coal Ibssila, and lies beneath coal for- 
matioD. 

2. Special — Amorphous. No vege- 
table structure. No cellular tissue. No 
lamination, and transmits light. 



1. Density — less specific gravity than 
tfoal. Specific gravity 109. Asphaltum 
100 to J20. Coal 120 to 176. 2. Frac- 
ture Conchoidal. 8. No cleavage, which 
coal has. 4. Odour like asphaltum. 5. 
Is negatively electric, coal not so. 6. 
Lustre brighter than coal. 7. No animal 
charcoal, which coal always has. 

It is fusible — melts by heat, and is the 
same after melted as before — is soluble in 
coal tar, in turpentine, in, naphtha, and 
in other menstrua. 



DEFENDANT S EVIDENCE. 

1. Oeneral, — No anticlinal axis. Is a bed 
— not a vein. A deposit, and not an injected 
mass. Strata are parallel. Has roof, floor, fire 
clav, and coal fossils, and is just where it ought 
to i)e, in the coal series above old red sand- 
stone ; and it would be a miracle if a coal bed 
were not there. 

2. Special. — Has indications of vegetable 
structure. Distinct laminations. The evidence 
of its being amorphous only negative as to a 
few particles. 

Taylor in his cross-examination says, Cuban 
asphaltum— no shales, no fire clay, no fbesilsY 
no iron stone, lime stone, sand stone, or sol- 
phuret of iron. 

1. Some specimens of coal less than this. 
2. Many kinds of coal conchoidal fracture, and 
many other substances, as fiint, glass, &o. 8. 
Has distinct lines of cleava<re. 4. Odour not 
at all like asphaltum. 5. Kentucky electric, 
and some asphaltum not electric. 6. Anthra- 
cite coal as lustrous — some pieces. 7. Several 
pieces of this shew charcoal. 

Will not melt by heat without changing its 
character by throwing off" gas. Every known 
variety of asphaltum melts at not exceeding 
250 ; and after cool can be melted again. 

Known asphaltum softens in hot sun. 

Sun no efiiect on this. 

When apparently dissolved in coal tar, it is 
not dissolved, but only held in mechaaical 
suspeQsion. 
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4. In plauB of the different levels which were kindly shown to me by the 
President of the Company by whom the Mine is now worked, and the 
originals of which were shown to me by Mr. Byers, these overlaps were 
visible on a plan of a level 623 feet below the surface. 

5. On the plan of the '' upper surface lodgement/' o06 feet deep, there 
are shown two breaks or dislocations towards the south ; in the second lodg- 
ment level, 470 feet deep, there are three dislocations to the north, and at 
the third level, 623 feet deep, there are three dislocations all to the soutb^ 
including the overlap above described. 

6. These dislocations occur in a horizontal distance of 1700 feet. 

7. The Albertite occupies a great fissure already worked out, as I was 
informed, to the depth of 750 feet. In this fissure there are numerous 
** horses" or masses of rock which have fallen down. The places from 
WHICH THE " HORSES *' PELL, WERE FILLED WITH Albertite, and by Comparing 
"a horse" found below in the fissure with a cavity out of which the Albertite 
has been excavated above, there can be no doubt that the exact spot the 
" horse" once occupied can be pointed out 

8. The walls of the fissure correspond with one another, — that is to say, 
where an indentation is found on one wall, the corresponding protuberance 
can be discovered a little above or below it on the opposite wall. 

9. The fracture does not appear to have been continuous, (or it may be 
that the fissure has not been traced continuously, and that it may yet be 
foQud), for the strata of opposing walls are still joined together in some 
places, but sharply curved and with a slight downfall to the northwest, the 
layers of rock arching over from the southeasterly wall to the northwesterly 
wall, and on this side the arch seems to extend lower than on the opposite 
or southeast side, as if the strata had been pulled down beyond the level of 
what may be called the abutment of the arch. Mr. Byers very kindly per- 
mitted one of the miners to take out from the roof of the lower level the 
crown of one of these arches, which is now in my possession. 

10. The thickness of the vein varies from 17 feet to 0. thinning out and 
disappearing altogether in places, as at the overlaps, and minute fissures in 
the walls of the vein are filled with Albertite, these fissures running in every 
conceivable direction and at all angles to the main vein. 

The evidence now afforded by the Albert Mine appears conclusively to 
establish the fact that the Albertite occurs in an irregular fissure running in 
a northeasterly course, of great depth, with a slight downthrow to the north- 
west; that this fissure occupies the crown of an anticlinal axis, which has 
been traced from near Shepody Mountain to beyond the Petitcodiac River, 
a distance of ten miles or more, and that the Albertite has been injected in 
a liquid or soft state under great pressure, so as not only to fill the fissure, 
hot to force itself into all the minor cracks in the rock subordinate to the 
main fissure. 
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DR. ROBB 8 AND PROFESSOR TAYLOR 8 VIEWS. 

So far this is the view in substance entertained by Dr. Kobb and soine 
others in 1852, and which all subsequent experience has only tended to 
confirm, and it is due to the memory of the late Dr. Robb, and his asso- 
ciate the late Richard Taylor, to reproduce their published opinions on the 
Albertite of Hillsborough. The following Report will show how clearly 
the views of these gentlemen coincided with those which the experience of 
twelve years now enables an unprejudiced observer to form : — 

JOINT GEOLOGICAL REPORT ON THE ASPHALTS MINE OF HILLSBOROUGH, N. B., 

BY RICHARD C. TAYLOR AND JAMES ROBB. 

Dorchester, JS. B., 29^A May, 1851. 

The undersigned having examined the mine at Frederick's Brook, in the Parish of 
Hillsborough and County of Albert, in the Province of New Brunswick, found the mineral 
dug therein, — 

1 . To be placed almost vertically in the ground : 

2. To vary from 1 to 14 feet in thickness, while its bounding walla diverge and oca- 

verge accordingly : 

3. To vary in its general course or strike : 

4. To have its principal divisional planes always arranged nnconformably to the bound- 

ing strata on either side — as in the case of the chapapote or asphalte of Cuba : 

5. To come in contact with the edges much more frequently than with the planes of 

the contiguous rocks : 

6. To be associated with rocks which for very considerable distances from the miae mre 

highly impregnated with bitumen : 

7. To have no proper " roof and floor," and no under clay or other subjacent bed oon* 

taining stigmartOj or the ordinary vegetable fossil remains of the coal measures : 

8. To give off several lateral ramifications, which both intersect and eonfonn to tbe 

shale by which they are bounded : 

9. To occur in bituminous, marly, [calcareous] shales, which, at the mine, are mncb 

disturbed and contorted. 

Ji'rom the facts above stated we infer, — 

1. That the mineral mass is not parallel with the surrounding strata or measures, but 

that it cuts or intersects them : 

2. That it is a true vein — occupying a line of dislocation of uncertain extent — and not 

a stratum conformable to the rocks in which it is contained, in the manner of eoal 
seams: 

.8. That its origin is posterior to that of the shale wherein it oceuni — and that it is not 
contemporaneous with them : 

4. That the position of the vein in the rock, as well as the arrangement of the parte of 
the vein itself, are decidedly much more analogous to the case of asphalte in other 
places than to that of coal : 

i>. That it is asphalte, or a variety of asphalte, and not coal or a variety of coal. 

iSiffned) RICHD. C. TAYLOR, PhiUxdel^phia, U, S, 

JAMBS ROBB, Fredencton, X. B. 
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The late Professor Taylor, whose experience in all subjects relating to 
coal was of a most extensive and varied character, drew up the subjoined 
physical diflferenccs between coal and ** a true Aephaltnm vein," which may 
be valuable to those who are intending to prosecute the search for vein» of 
Albertite either in King's, Albert, or Westmorland Counties. 



rUTSICAL MASKS CF ** A TRUE ASPHALTUM VKIN. ' 

1. The abneDce of lamiDation in the mags. 

2. Its brilliant conchoidal f^cture and 
occasional tendency to assume a columnar 
Btmoturc. 

S. The character and configuration of its 
surface markings. 

4. Its small specific gravity ; not equal- 
ling nor exceeding many of the resins. 

5. The general prevailing uniformity in 
the entire substance or contents of the vein. 

6. Itt aspect, fracture, divisions, purity, 
and especially its almost entire freedom from 
foreign and earthy matters. 

7. The absence of all vegetable traces in 
eoiifiection with the material of the vein. 

8. The absence of all apparent organisa- 
tion in its composition. 

9. Its apparent fused and liquid state ori- 
gitHJIy^and its subsequent consolidation after 
oooliog. 

10. The practicable restoration of its cha- 
racteristic surface markings, and its peculiar 
^MteboicM fracture, after bein^ once more 
raftderad aolubk, and again cooled and con- 
solidated. 

11. Its not soiling the fingers, in the man- 
ner of coal. 

12. Its being strongly electric. 



PUYSICAL MABK9 OF COAL. 



1. The lamination of its planes, which 
show the lines of deposit and develop the 
progress and mode of aecumulation. 

2. The rhomboidal subdivision and sepa- 
ration which almost all the unaltered bitu- 
minous coal seams exhibit. 

3. Its irregular or indefinite cross fracture. 

4. Its striated lines of horizontal deposi- 
tion, as shown equally on all the sides of 
any portion of the mass. 

5. The variable appearance presented by 
these strata, passing from dull, slaty lines or 
stripes to others which exhibit a highly bril- 
liant, jet-like lustre, according to the greater 
or lesser amount of earthy impurities whieb 
prevailed at the respective periods of their 
deposition. 

6. Its greater specific gravity; as influ- 
enced by the presence or absence of earthy 
matter. 

7. The abundant accompanying traces of 
its vegetable origin. 

8. The occasional presence of other organic 
forms, in close contiguity. 

9. The impossibility to efiect a solution of 
coal in manner of asphalts. 

10. Whereas coal in a modified state, such 
for instance as anthracite, may still exhibit 
distinct traces of its original laminations of 
growth by means of the ashes which it leaves 
after combustion, the original aspect of its 
fracture, after f^ion, can never be again 
restored, as has been shown to be practicable 
in relation to asphaltum. 



DR. JACKSON'S VIKWS. 

Dr, C. T. Jackson, of Boston, figured very prominently in the trial just 
referred to. The evidence he adduced in 1851,* stands in very unhappy 
contrast with the opinions he expressed in 1850. 

In 1850 Dr. Jackson considered Albertite to be '^ a very heautiftil variety ot 
Aflphaltnm/* '^ It is jet black, glossy, and free from smut It breaks with 
a broad, conchoidal fracture, like obsidian, and presents a brilliant surface. 
It is a little softer than rock salt, which scratches its surface. Its specific 
gravity ia 1.107. It softens and melts when exposed to heat in close vessels.'^f 



t^ammm^^it 



• Report oa tli« Alb«rt Cdal Mine. 

f Vide Proceedings of the Boston Society of Natural History, April, 1S50, p. 279.-»StlIiimB's Journal.- 
Bnttsh Colooist, May 2nd, 1850. 
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In 1851 Dr. Jackson calls the mineral " Albert Coal ;" he states that " it 
is not fusible, hence cannot be used like Asphaltum for cement/' * * * 
*^ and cannot be sold in the market as Asphaltum without fraud ;" — that ^'it 
is a highly bituminous coal," and ^'that it is not Asphaltum." 

In 1850 he gives substantial and positive reasons, based on experiments, 
why it is Asphaltum. In 1851 he gives substantial and positive reasons 
why it is not Asphaltum. 

From what is now known of the properties of Petroleum, inspissated or 
hardened under different conditions, a vast number of the conflicting results 
obtained by Chemists of high reputation during the investigations incident 
to the celebrated trial, Abraham Gesner vs. Halifax Gaslight Company, 
would have been reconciled. At that day — now half a generation since — 
the experiments made to determine the character of Albertite were based 
upon a previous knowledge of the properties of certain materials — if these 
results were discordant, the material was called coal^ but if in accord, 
asphaltum — it did not appear to be thought necessary, under the circum- 
stances, to consider whether inspissated petroleum might not present under 
different conditions many of the chemical properties of coal, and vice versn* 

Professor Bailey, Dr. Robb's successor in the University of New Bruns- 
wick, has revived in 1864 the idea that Albertite is a highly bituminous 
coal, but he does not give the slightest clue to the reasons which have 
induced him to express this opinion so confidently. "At the time" says 
Professor Bailey, " of the celebrated controversy upon the nature of the 
Albert coal, this fact was one of much importance.f One party contended 
that the Albertite was a mere deposit, and hence not coal, but asphalte ; the 
other, that it occurred in true strata of the coal measures, and was therefore 
really a highly bituminous coal. The latter is, undoubtedly, the correct 
view ; yet Mr. Byers informs me, that while in some portions of the mines 
the coal is in beds conformable with the natural stratification, in others it is 
directly at right angles to it." 

While the opinion, whether the material be coal or Asphaltum, is imma- 
terial as far as regards the tenure of the property, it is of vast importance as 
a scientific question, and in view of the interests of the Province. If it were 
coal, the mode of its occurrence would be directly opposed to the views of 
Geologists respecting the nature, origin, and disposition of coal, and no 
sound advice could be given towards prosecuting a search for it in any direc- 
'tion whatsoever. It would be an anomaly, or a geological accident, and as 

* Report on the Mines and Minerals of New Brunswick — foot note, page 51. 

f Many people appear to be of this impression, and to suppose that if it were showii 
that this article was anything else but coal, it would endanger the rights of the present 
owners ; this opinion is sufficiently refuted by Mr. Justice Wilmot, who, in his chaige, 
stated — " While I do not consider it important in deciding this case, whether the article 
he coal or asphaltum, for the reasons I have before mentioned, yet as so much trouble hu 
been taken on either side in reference to this question, I shall ask you to say in your ver- 
dict which of the two you consider it." The jury said— *< We bdieve the material to he 
coal." — Report of the case. 
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Buch of little worth beyond its present known development. Viewed as an 
inspissated petroleum, which it will be shortly shown to be, its origin, posi- 
tion, and distribution, together with its chemical and physical characters, 
are perfectly in accordance with what would be expected in the present state 
of our knowledge of this substance, and we obtain without diflSculty, by 
^mple observation in the field, certain data to guide us in a search for other 
deposits of the same material. 

ORiaiN OF ALBERTITE. 

I shall now endeavour to show, — 

I. That there were two periods of injection of the material which, upon 
consolidation, produced Albertite. 

II. That Albertite is an inspissated or hardened petroleum. 

in. That its source lies in rocks below the Albert Shales, and probably 
of Devonian Age. 

TWO PERIODS OF INJECTION. 

In the Report on the Albert Coal Mine, by Dr. Jackson, allusion is made 
to the crushed Albertite occurring in situ in the mines, and a diagram is 
given showing the supposed relation to the surrounding rocks. I have not 
seen iany specimens of crashed Albertite {in silu) from the Albert Mines, but 
I have before me numerous specimens from another source, obtained during 
the present year. They were procured from a vein of Albertite found pene- 
trating the grey sandstones far above the Bituminous Shales, about two 
miles east of the Albert Mines."" A portion of the sandstone adheres to 
some of the specimens, and it does not appear to be impregnated with bitu- 
men, apparently a curious and indeed remarkable fact, but one which will 
be explained when the properties of petroleum arc discussed. 

These specimens are from a vein three inches thick, and they are com- 
posed of two layers of Albertite, one layer slightly crushed, the other 
uniform and differing in no particular from the best specimen from the Albert 
Mines. The thickness of each portion is about 1^ inches, and each shows 
the wall of the vein on the outer side, and the crushed portion shows in 
places an impression of a former wall, which is faithfully copied on the side 
of the unaltered or homogeneous portion of the vein. The explanation of 
the origin of these remarkable specimens, I conceive to be as follows : The 
crashed portion represents an original vein of Albertite occupying a narrow 
fissure into which it bad been injected from below ; a disturbance of the 
strata, accompanied by a slight downfall, occurred a second time, and the 
fiflsnre was- enlarged or widened, the Albertite occupying it being crushed 
by the disturbance. 

After the fissure had opened a second time, it received a fresh injection 
of petroleum, which filled all the cavities, cemented the broken fragments 
of the old vein together, and formed upon solidification the vein as it now 

♦ Lampsey's "New Discovcrv." I'^^l. 

13 
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occurs, namely, with one half crushed, the other homogeneous. Other gpeci- 
mens from the same vein have been wholly formed of the crushed fragments', 
cemented together during the second injection. 

When fractured, it is easy to distinguish between a fragment of the old 
vein and the new cementing material, there being a difference in the bril- 
liancy of the black and in the nature of the surface. The fragments are 
also as easily distinguished as the crushed specimens. 

Independently of any other evidence, the vein recently discovered would 
afford sufficient proof that the material with which it is filled was injected 
from below. 

ALBERTITB AN INSPISSATED PETROLEUM. 

It has been generally supposed that petroleum is confined to rocks of a 
certain geological age. Recent enquines into the occurrence of this remark- 
able substance, have established the fact that petroleum is not only very 
widely diftused, but also that it occurs in rocks of almost all geological ages, 
often, however, in different mineral states or conditiens. Naphtha, petro- 
leum, rock oil, asphalt, and mineral pitch, are all forms of bitumen, some 
being solid and the others fluid aA ordinary temperatures.* 

At the base of the Lower Silurian rocks in Canada, (the Quebec Group) a 
black combustible coal-like substance, has been found at Quebec, Orleans 
Island, Acton, and many other places, in veins and fissures in the limestones, 
shales, and dandstOnes, and even in the trap rocks which penetrate them. 
Sometimes it is found in drops or buttons, at other times it lines fissures, in 
other cases it fills fissures several ihches in diameter, so that it has been 
mistaken for coal, but it is always confined to veins and fissures in the stmta, 
showing its deposition to have been posterior to the fortnation of the rocks. 
At Acton it fills irregular cracks and fissures, and sometimes forms masses 
of several inches in diameter. It is of a shining black colour, very brittle, 
breaking Into irregular fragments with a conchoidal fracture. It varies con- 
siderably in its chemical characters. The volatile matter from a specimen 
«t Quebec equalled 19.5 per cent. ; from the Island ot Orleans 21,0; from 
St. Flavien, 15.8; and from another locality, six miles from this, 24.5 p^r 
cent. ^^The resemblance of this substance to the altered insoluble bitumen 
from the Devonian corals at Bertie, taken in connection with the evidences 
that it was at once in a liquid state, are such that it can scarcely be ddtibted 
that the coaly matters in the Quebec Group haVe resulted from the slow 
alteration of liquid bitumen in the fissures of the 9tmta."t 

In all succeeding formations bitumens or petroleum exists ; thus it i* 
found in other lower Silurian rocks in many parts of Canada, as the Utica 
Slate for instance, the Birdseye formation, in the Trenton group, and Hudson 
Kiver formation. In the upper Silurian rocks it is also abundant, but it is 
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* See aa excellent paper on this subject by Prof. Hunt of the Caaadian Geological Survey, ia tli« ^b 
Volume of the *' Canadian Naturalist and Cfcofogist," entitled " Notes on the History of fHHroIenm oif 
Kock Oil," Aug'ust 1861. Also on the stme subject, by the same author, in tb« " Geolofy of Cami^a.'' 

i Ibid. 
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in the Devonian rocks that the most remarkable petroleum springs in Canada 
have been discovered. It may be here mentioned that some of the petroleum 
bearing strata are overlaid and underlaid by rock absolutely iippermeable to 
petroleum ; this probably arises from their being particularly permeable to 
water ; the petroleum refuses to penetrate a moist rock, but when dried it 
becomes immediately impregnated with the oily substance. 

ORIGIN AND FORMS OF PETROLEUM — PETROLEUM WELLS. 

Terrestrial vegetation like that which has largely contributed 'to the for- 
mation of coal, is not essential to the production of petroleum, for it is found 
in those ancient rocks which do not contain a trace of the remains of land 
plants or animals. That it is essentially of organic origin there is no reason 
to doubt, and in many instances it is locally produced, for '' the fact that 
intermediate porous strata of similar mineral characters are destitute of 
bitumen, shows that this material cannot have been derived from overlying 
or underlying beds, but has been generated by the transformation of organic 
matters in the strata in which it is met with." * * * ♦ ♦ 

^' In the great palaeozoic basin of North America, bitumen, either in a 
liquid or solid state, is found in the strata at several different horizons. The 
forms in which it now occurs depend in great measure upon the presence or 
absence of atmospheric oxygen, since by oxydation and volatilization the 
naptha or petroleum, as we have already explained, becomes slowly changed 
into asphalt or mineral pitch, which is solid at ordinary temperatures. It 
would even appear that by a continuance of the same action the bitumen 
may lose its fusibility and solubility, and become converted into a coal-like 
matter."* 

The wells in which petroleum accumulates, as well as the places where a 
*^ spouting " well is struck, lie on the line of an anticlinal axis abounding 
in fissures, into which the petroleum slowly filters from the surrounding 
rock, and by the pressure of carburetted hydrogen gas, or of volatile matter 
which it gives off, it is forced to the surface as soon as a communication is 
effected with the external air. These fissures are natural reservoirs of petro- 
leum, and in the " oil region" it is quite common for the boring apparatus, 
on reaching a fissure, to sink suddenly several feet. 

When a " flowing well " is said to cease, it is not to be understood that 
no discharge takes place from the iron pipe inserted into the bore or well ; 
the discharge of petroleum ceases, but salt water, which often accompanies 
petroleum, takes its place and continues for a long time to flow with but 
little, if any, diminution of volume. 

These fissures are frequently connected together by lateral fissures, so that 
on ainkiug in the vicinity of a continuously fiowing well a neighbouring 
fiaaure may be struck which yields ^^ oil," but at the same time causes an 
immediate diminution in the fiow of some of those situated near it. The 



* Not«9 on xbm History of Petroleum or Rock Oil, by T. Sterry Hunt, M.A., F.R.S., of the Geological 
Survey of Ctntda. 
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same source of supply has evidently been struck, and additional vent given 
to the oil, water and gas which occupy the net work of fissures freely com- 
municating with one another. These fissures do not pursue a uniform 
course, and this circumstance often causes apparent anomalies in the results 
obtained by sinking wells where certain success would appear to be within 
reach of the operator.* The incident mentioned in the foot note may find 
a parallel in Albert County, where an attempt is now being made to strike 
the vein occupying the fissure at the Albert Mine, in the hope of reaching 
the same deposit of that valuable material. A line has been drawn through 
the axis or centre of the levels in the Albert Mine, and trials have been 
made both northeast and southwest on the course of the levels, but as yet 
without success. It does not appear that any notice has been taken in 
selecting the trial spots, of the law which governs the dislocations in the 
Albert Mine fissure ; and it is not improbable that by following the 

* Mr. Sandford Fleming, 0. E., mentions a curious illustration of this uncertainty which 
occurred in finniskillen, C. W. " Some time after the ' Shaw ' well flowed so successfully, 
a second party bored the rock to the same depth about one hundred yards from it, and 
found a copious discharge of oil, but this second well had the immediate effect of reducing 
verr materially the flow from the * Shaw ' well. When either was plugged up, the other 
yielded a full discharge ; but when both were allowed to flow, each yielded only a partial 
supply. A third party, owning a small oil lot between the two wells, commenced boring 
on a line drawn from the one to the other, at the distance of about thirty yards from the 
* Shaw ' well ; he naturally expected to rob both wells, whilst their owners (who by this 
time had formed a co-partnership,) had every reason to fear his certain success. All 
parties, however, were doomed to disappointment, as the third well proved an utter failure 
although the rock was bored to a much greater depth than the other two wells." — Notes 
on the present condition of the Oil Wells of Enniskillen. — Canadian Journal, May 1863. 

In October 1864, there were about 250 Oil Companies in the United States, chiefly in 
New York and Pennsylvania, whose aggregate capital amounted to 988,000,000, (Gold at 
210.) The Government tax is 20 cents per gallon on refined oil, and 10 cents per galloa 
on crude. The expenses of getting the oil to market are thus stated in the New York 
Herald of October 14, 1864 :— 

Crude oil sold at Story or M'Clintock's farm, October 8, 1864, per barrel' 

of 41 gallons, ... ... ... ... ... ... ... $7.00 

Cost of barrel or package, ... 3.25 

Cartage to Railroad depot at Franklin or to Titusville, 1.50 

Freight to New York, ... ... ... ... ... ... ... 8.60 

$15.85 

F.ate in New York, October 11, 38 cents per gallon, $15.58 

Barrel returned, ... ... ... ... ... ... ... 2.50 



18.08 ! 

, I 

I 



Net profit per barrel, $2.27 

The same paper states, that the aggregate operations of the 250 Companies represent 
$140,000,000. The enormous quantity of petroleum drawn from the deep-seated reser- 
voirs in which it has so long remained hidden, must soon cause a considerable dinimutio& 
in the supply ; many of the most famous wells are even now rapidly diminishing in yield. 
Hence it appears probable that recourse will again be had to bituminous shales, and then 
the remarkably rich shales in. Albert, King's, and AYestmorland Counties, will acquires 
value before un thought of. 
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fippareiitlj simple course of making trial pits on the cour^ga^-pf the vein, as 
observed at any one of the levels, many unsuccessful attempts to reach the 
continuation of the fissure by boring will be made. . ..* , 

The Albertite, wherever observed in position, closely resembtes^in all im- 
portant particulars the solid bitumens of the older rocks resulting "from the 
alteration of Petroleum. It occupies fissures in several kinds of rocks on 
the line of one or more anticlinal axes, into which it has been inject3<}.:fjpm 
beneath under considerable pressure, leading to no other conclusion-' jSw .to 
its origin, in the present condition of our knowledge of the subject, tJ^'ah 
that it is an altered or inspissated Petroleum, and that its source lies beneath 
the rocks whose fissures it now fills. 

TU£ ALBERTITE ORIGINATED FROM UNDERLYING DEVONIAN ROCKS. 

The remarkable state of preservetion in which the fishes, ferns, lepidoden- 
dra and other plants which abound in the Albert Shales, exist, precludes the 
idea of its origin in that formation. It does not appear probable that the 
peculiar chemical transformation which caused the organic matter to become 
converted into petroleum instead of coal would not have extended to the 
beautifully preserved organic remains which exist so abundantly in the 
Albert Shales, if the petroleum had originated in these beds. It is much 
more probable that its source is to bo found in the partially metamorphosed 
rocks, probably of Devonian Age, upon which the Albert Shales repose, 
and the discovery of Albertite in these partially altered rocks gives a very 
favourable aspect to this view,* if it docs not altogether confirm it. 

In Cuba the asphaltum which has been worked for nearly half a century, 
:>ccur8 chiefly in metamorphic slate. The difterences between the asphalte 
of Cuba and Hillsborough are very slight and immaterial according to Pro- 
Fessor Taylor, and in some veins it occurs in a compact form, in others it is 
cellular or spongy, as if this latter character was occasioned by the escape 
of gas during the process of cooling. The highest part of the deposit is 
porous, the lower portion, where the pressure has been greater, is compact. 

Recently some remarkable discoveries of Bitumens in many difierent 
atages, from Petroleum to Albertite, have been made in the West India 
Islands; this part of America is probably destined to emulate if not to rival 
Ohio and Pennsylvania in the production of illuminating oils, or material 
from which illuminating oil can be manufactured. 

** We do not know,*' says Professor Hunt, " the precise conditions which 
in certain strata favour the production of petroleum rather than of lignite or 
coal, but in the fermentation of sugar, to which we may compare the trans- 
formations of woody fibre, we find that under different conditions it may 
yield either alcohol and carbonic acid, or butyric and carbonic acids with 
hydrogen, and even in certain modified fermentations the acetic, lactic and 
propionic acids, and the higher alcohols like C10H12O2. 

* It is worthy of notice tliat Dr. Robb fouDd the pebbles of the oldest conglomerate at the base of the 
Carl>oniferou8 Series in Albert County, cemented toilet her by bitumen. 
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^^ These anaWgies furnish suggestioDs which may lead to a satisfactoiy 
explanation of the peculiar transtormation by which, in certain sedimentary 
strata, org^ajc; matters have been converted into bitumen.'** 

The alferfed character of the slates underlying the Lower Carboniferous 
Series in .'the deep indent stretching from Dorchester to Sossez, does not 
milit^ against tlie supposition that the rocks to which these slates belong 
are tlte-iBource of the petroleum ; for it is well known that the metamorphism 
proi^ced by intrusive rocks such as those which occur in the hill ranges 
bdiinding this great valley, is generally confined to within a few yards of 

. * .'the intrusive mass. This has been elsewhere shown to be the oase with 

* • • 

• •. respect to the granite in Digby, Nova Scotia; and in by &r the greater 

number of cases, the only apparent eftect of the igneous rock upon the 
palaeozoic limestones and shales, has been a very local induration. 

The Petroleum Springs in Albert and Westmorland, which probably come 
from the underlying Devonian rocks, show that metamorphic action has not 
there changed in the least degroe the character of the fluid, and these springs 
are situated at the mouth of the great indent between Butternut Ridge and 
Shepody Mountain, one of them being within five miles of the Albert Mine, 
and within a comparatively short distance, less than a mile, of Albertite in 
place. 

Ka line be drawn through wel Iknown localities where Albertite in position 
has been discovered, it will be found to be nearly coincident with the north- 
east by east anticlinal described in preceding paragraphs. 



• 



LOCALITIES WUERE ALBERTITE HAS BEEN DISCOVERED IN POSITION. 

I. Albert Mines, Albert County. 

In calcareous Shales. 

II. Barnetfs Farm, (1864) in Sandstone, " 

Two miles east of Albert Mines. 

III. Half a mile from Petitcodiac River, east of Edgett's, Westmorland.t 

IV. Bellveau, about half a mile N.E. bv N. of the last 

named place, " 

Y. In the Mechanics' Settlement, 15 miles from Sussex 
Vale, and a few degrees to the south of west of the 
Albert Mine, in metamorphic Slate, King's. 

VI. Seams of Albertite were observed by Mr. R. C. Matthew, 
near Apohaqui, in 1862.^ 

The " Humbold's Mines," in Mechanics* Settlement, King's County, have 
been described by Mr. Simms, Civil and Mining Engineer. This gentleman 
reports : — " No. 1 shaft ; sunk 11 feet ; 4 to 6 inches of Albertite found ; no 
shale, but the conglomerate and drift for some distance around is impreg- 

* Dr. Sterry Hunt. — Contributions to LithoJog)'. 

t The two localities in Westmorland lie on the same course as the Albert Mine, or about N. 30* B. 
hence they belong probably to one and the same fissure. 

! Observations on the Geology of Saint John County, by G. F. Matthew, E«q. 
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nated and cemented together with bitumen. Course of seam N. 80° W. 
Dip nearly vertical. 

" No. 2 and Ifo. 5, a small vein of *coal/ running east and west, through 
metamorphic slate rocks. A leader of * coal * is seen about 1\ inch thick, and 
occasional pockets or nests of ' coal ' have been found. 

** Ko. 3, a small seam of * coal ' about one inch thick, in the drift nearly 
east and west. The drift and gravel here, as in most places worked, being 
cemented with bituminous matter." * 

" On the south side of the hill there is a shaft sunk 20 feet in depth. After 
going down about 14 feet, a seam of coal was discovered. The seam is not 
of uniform thickness, but occurring in pockets of coal 7 or 8 inches thick, 
and occasionally nipped between the ifccks in some places to about half an 
inch thickness, but the trace never lost. The course of the seam is N. 80** 
W. and dips very slightly to the south. About 15 feet from the surface, on 
the south side of the shaft, a small seam of ' coal ' joins, dipping northward, 
and backed by a rock, apparently the wall rock of the mine. In this shaft, 
as in all the other places worked, no traces of shale have been found ; the 
whole of the conglomerate is cemented with bitumen.'* 

" At a small opening on the northern side of the same hill a seam of ' coal * 
is seen about f of an inch in thickness, the course running nearly east and 
west, and dipping to the south." 

In all the other places, with the exception of Mechanics' Settlement, the 
Albertite has been found in the shales, sandstones, conglomerates, or lime- 
stones of the Lower Carboniferous Series. According to Mr. Simms, it also 
occurs in the underlying metamorphic slates. At the first blush it would 
appear that the bituminous substance may have entered fissures in the slates 
from above, as it seems inconsistent with prevailing ideas respecting meta- 
morphism that Albertite could resist the supposed degree of heat seemingly 
involved, without being dissipated ; but it will be shown elsewhere that the 
condition of the slates is such as not necessarily to have required the aid of 
a considerable degree of heat to produce the alteration in structure they have 
undergone, and they do not oflfer any valid reason why the Albertite should 
not have its origin in or below them. The Albertite or Asphaltum of Cuba, 
it will be borne in mind, occurs in metamorphosed slate. 

The United States Commissioner of Agriculture in a recent Report, in 
which he describes the conditions under which Petroleum is obtained in 
the United States and Canada, advances rather a novel view of the 
origin of Albertite, or as Dr. Wetherall, of Philadelphia, proposes to call 
it, " Melan-asphalt." 

"Its position," says the Commissioner, "has been misinterpreted by 
several observers, who have reported it a volcanic injection of bitumen into 
a fissure of the earth many feet in width, by the force of which large pieces 
of the wall rock have been torn oflf and carried forward in the mass. It 
seems, however, pretty well made out, that it was originally a horizontal 
bed or lake of Petroleum, hardened and covered up by sand and clay deposits 
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n to their use where coal. is cheap. Sut, as a source of oil for illuminat- 
f and other purposes, and as a source of gas fuel, they will become very 
luable, as the following statement will show : — 

A.t Collingwood iu Canada, oil has been distilled from Bituminous schist 
lich yielded only eight gallons of crude oil to the ton. The cost of the 
ide oil was stated to be fourteen cents the gallon, when rectified it gave 
»m forty to fifty per cent of burning oil, and from twenty to twenty-five 
p cent, of pitch or waste. The remainder being a heavy oil fitted for 
)ricating purposes.* 

The Albert Shales yield from 65 to 90 gallons crude oil per ton, or from 85 
50 gallons fit for illuminating purposes. The Canadian manufacturers con- 
ercd that if the discovery of petroleum had not materially lessened the 
ce of burning oil they would have realized handsome profits; it is thcre- 
e probable that a shale which yields ten times as large a quantity of oil 
ght be profitable notwithstanding the present enormous yield of petroleum 
th in the United States and Canada. 

GAS FUEL FOR FURNACES. 

As a source of gas fuel the Albert Shales will probably acquire very con- 
Lerable importance. The Regenerative Qas Furnaces, the principle of 
lich was discovered by the Rev. Mr. Stirling of Dundee, in 1817, and des- 
ibed by Faraday in 1862, at the Royal Institution of London, are likely to 
ect a considerable change in Metallurgical operations, and in all kinds of 
inufactures requiring an elevated temperature. The regenerative gas 
mace has already been applied to a considerable extent in Germany for 
ating iron, having been worked out there under the direction of Dr. Wer- 
r Siemens, who has also contributed essentially to the development of the 
Jtem. The furnaces at the extensive iron and engine works of M. Borsigj 
Berlin, are being remodelled for the adoption of this system of heating, 
have also been those at the Imperial factories at Warsaw. 
^^ Another important application of the regenerative gas furnace is as a 
tel melting furnace, in which the highest degree of heat known in the arts 
required, presenting consequently the greatest margin for saving of fiiel. 
lis application of the regenerative gas furnace is indeed rapidly extending 
Germany, but has not yet practically succeeded in Sheflield, where it was 
lo tried. It is, however, in course of application at the Brades Steel "Works, 
ar Birmingham. The arrangement of the reversing valves and the air 
d gas flues is similar to that in the glass furnace previously described.** 
'* Other applications of the regenerative gas furnace are being carried out 
the present time, among which m'ay be mentioned one to brick and pot- 
•y kilns for Mr. Humphrey Chamberlin, near Southampton ; for Messrs. 
Iffi of Wortley, near Leeds ; and for Mr. Cliff, of the Imperial Potteries, 
^mbeth ; also to the heating of gas retorts at the Paris General Gas Works, 
4 at the Chartered Qas Company's Works, London. '*t 

* Geology of Canuila. 

^Froni a Paper by Mr. C. W. Siemens, of London. — Read before the Birmingham Institution of M0> 
inical Engineerf, 1662. 
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throagh the regenerator, so that they attain a temperature equal to white heat before they 
meet in the furnace, and there add to the carried heat that due to their mutual chemical 
action. It is considered that when the furnace is in full order, the heat carried forward 
to be envolved by the chemical action of combustion is about 4000°, whilst that carried 
back by the regenerators is about 8000°, making an intensity of power which, unless 
moderated on purpose, would fuze furnace and all exposed to its action. 

Thus the regenerators are alternately heated and cooled by the outgoing and entering 
gas and air, and the time for the alternation is from half an hour to an hour, as observation 
may indicate. The motive power on the gas is of two kinds — a slight excess of pressure 
within is kept up from the gas*producer to the bottom of the regenerator to prevent air 
entering and mingling with the fuel before it is burnt ; but from the furnace, downwards 
through the regenerators, the advance of the heated medium is governed mainly by the 
draught in the tall stack, or chimney. 

Great facility is afforded in the management of these furnaces. If, whilst glass is in the 
course of manufacture, an intense heat is required, an abundant supply of gas and air b 
given ; when the glass is made, and the condition has to be reduced to working temper- 
ature, the quantity of fuel and air is reduced. If the combustion in the furnace is required 
to be gradual from end to end, the inlets of air and gas are placed more or less apart the 
one from the other. The gas is lighter than the air ; and if a rapid evolution of heat is 
required as in a short puddling furnace, the mouth of the gas inlet is placed below that of 
the air inlet ; if the reverse is required, as in the long tube-welding furnace, the contrary 
arrangement is used. Sometimes, as in the enameller's furnace, wnich is a long muffle, it 
is requisite that the heat be greater at the door end of the muffle and furnace, because the 
gooda, being put in and taken out at the same end, those which enter last and are with- 
drawn first, remain, of course, for a shorter time in the heat at that end ; and though the 
fuel and air enters first at one end and then at the other alternately, still the necessary 
difference of temperature is preserved by the adjustment of the apertures at those ends. 

Not merely can the supply of gas and air to the furnace be governed by valves in the 
passages, but the very manufacture of the gas fuel itself can be diminished, or even stopped, 
by cutting off the supply of air to the grate of the gas producer ; and this is important, 
iaasmuch as there is no gasometer to receive and preserve the aeriform fuel, for it proceeds 
at once to the furnaces. 

Some of the furnaces have their contents open to the fuel and combustion, as in the 
puddling and metal-melting arrangements ; others are enclosed, as in the muffle fiimaoes 
and the flint-glass furnaces. Because of the great cleanliness of fuel, some of the glass 
fpniaces, which before had closed pots, now have them open, with great advantage to the 
working and no detriment to the colour. 

The economy in the fuel is esteemed practically as one-half, even when the same kind 
of Qoai is used, either directly for the furnace or for the gas producer ; but, as in the 
ktter o^se, the roost worthless kind can be employed — such as slack, &c., which can be 
converted into a clean gaseous fuel at a distance from the place of the furnace, so many 
•dTantages seem to present themselves in this part of the arrangement. 

It win be seen that the system depends, in a great measure, upon the intermediate pro- 
dnctioo of carbonic oxide from coal instead of the direct production of carbonic acid. 
. Now carbonic oxide is poisonous, and, indeed, both these gases are very deleterious. 
^ Carbonic acid must at last go into the atmosphere ^ but the carbonic oxide ceases to exist 
^tthe furnace, its time is short, and whilst existing it is confined on its way from the gas- 
ptoduter to ths furnace, where it becomes carbonic acid. No signs of harm from it have 
^^conrred, although its applications have been made in thirty furnaces or more. 

The following are some numbers that were used to convey general impressions to the 
^^dience. Carbon burnt perfectly into carbonic acid in a gas-producer would evolve about 
^000^ of heat ; but, if burnt into carbonic oxide, it would evolve only 1200^. The car- 
^^c oxide, in its fuel form, carries on with it the 2800^ in chemical force, which it 
^olves when bandog in the real furnace with a sufflcient supply of air. The remaining 
^^ 1200^ aze employed in the gas-producer in distilling hydxo-carboas, decomposing water, 
^ ^e. The whole mixed gaseous fuel can evolve about 4000^ in the furnace, to which the 
j ^generator ean return about 3000*^ more. 
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The Dse of era? fuel iu the smelriDsr of iron ores has been farther referred 
to in the Chapter on the " Quebec Group :*' and the employment of the 
Albert Shales, as a source of gas fuel in the smelting of the Bog Iron ores 
oi the Valley of the Kenuebeooasis. and more especially of the almost pure 
magnetic ores of Springfield^ suggested, as a promising field for the invest- 
ment of capital, and the creation of local metallnrgical industry. 

In a subsequent Chapter the importance of the Albert Shales will appear 
in a more striking light, when viewed in relation to the manufiicture of iron 
by the process of M. Chenot, who received the Gold Medal at the Paris 
Exhibition, for his discoveries* in the use and application of gas fuel in the 
smeltin£r of iron ores, 

rETROLEIM SPRIN\^S IX ALBERT AXP WESTMORLAND. 

Xatural petroleum springs have long been known in these Counties. 
Attempts are now being made to reach the source of supply by boring. 

The following information respecting the depth of the borings was obtained 
from workmen at Steeves" Ravine well, in October of the present year: — 

1. The Steves Ravine well. — Tl;e petroleum spring here has long been 
known. The oil occurs on the surface of the water in an excavation under 
the north bank of the ravine. Its odour and colour reminded me of the 
petroleum at the Enniskillen wells in Canada. The depth of the well was 
then, ^October lo* IStU. i lSi» feet. The sand pump brought up fresh water, 
and a verv little oil. 

i The Dover well, about three miles north of Ilillsborough, on the east 
*:de of the Petitcodiac. 106 feet down, with a stronc flow of fresh water. 

3- Cummins Well, Westmorland County. Dorchester Parish* about a mile 
from the Dover Well. ^SO feet down : s:ilt water in the pump, small show of oil. 

4, Memramcook. about 140 feet down, verv small show of oil. 

A3 idea of the depth to which it will be necessary to bore before oil in 
remunerative abur.danoc may be exiHVtevi. will be ^thered from the feet 
ihat the main shai\ of the Albert Mines h.^ji already been excavated to the 
depth o»f one thousand feet, without a trace of v>:l being met with. It is not 
p:xbab;e therefore, witli this splendid tos: well in view, that the prospectors 
will be successful a: a less depth than loOO or loi'O fee:, and it vet remaini 
lo be seen to what extent the Devonian Rocks, the probable source of the 
oiL aw developed in that p,^rt of the Province. 

The inflammable gas which is copiously evolved near the Albert Mine, 
jund in several places iu Albert Oountv. is not neoessarilv connected with 
lexwn^ as it is proceciis from nvks destitute of bitumen. 

tVSCLlSlOSS wmi RKFKKSNvK TO ALBEKTITE. 

tlie question of an incroaso^l supply of A-bonite is one of very con- 
moment to the Provinoo. it mav not be an unnecessary rect- 
to state briefly and in order the oonoiusio!^.s which have bfc» 
prpcetsliu^r j>a4res 
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It is Bubmitted that it has been shown — 

Ist. That the Albeiiite wherever it has been found in sita, oocnpies fis- 
sures produced by dislqcations in the rockj strata, or exists as a cementang 
material in conglomerates, or occurs as an integml part of the rock, as in 
the Albert Shales. 

2nd. That the Albertite, under all circumstances, has been injected from 
below, 

3rd. That there were at least two periods of injection. 

4thk That when it occupies fissures, these are on the lines of anticlinal axes. 

5th. That it.is an inspissated or altered petroleum. 

6th. That its source lies beneath the Albert Shales, or in other words 
beneath the Lower Carboniferous Series. 

7th. That it is consequently of Devonian or prior origin, and proceeds 
probably from rocks of the same age as those which yield the Petroleum 
of Pennsylvania, Ohio, and Canada. 

8tb. That it may with confidence be anticipated that a search made in 
accordance with the views which have been expressed respecting its origin, 
will result in valuable deposits being found over an extensive area between 
Dorchester in Westmorland and Norton in King's Counties ; but this search 
must be continued along the lines of anticlinal axes which have been shown 
to exist within the limits specified. 

The quantity of Albertite raised since the opening of the Mine in Albert 
County, is estimated to be about 170,000 tons. At 310 a ton (the minimum 
price at which I was informed it has been sold,) this would amount to one 
million seven hundred thousand dollars. 



ANALYSIS OF ALBERTITE. 
Remits of the Analt/svt of Albertite hy different Chemuts, 
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II. 


IIL 


IV. 


V. 


VL 


vn. 


vin. 


IX. 


X. 


XL 


XIL 


Volatile matters,. . 
Coke or Carbon,. . 
Ashes •■«■■... 


58.50 
41.50 

• • 

• • 


58.80 
41.20 

• • 

• • 


58.65 

40.88 

0.47 

• • 


55.55 

44.35 

0.10 
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61.10 

38.50 

0.50 

. . 


65.20 

34.80 

0.40 

. . 


56.50 
4a50 

• • 

• • 


54.50 
45.50 

• • 

• t 


56.50 
43.50 

• • 

• • 


58.48 

40.86 

0.66 

• • 


59.75 

3a25 

0.25 

• • 


61.53 
38.47 


Water. 








Totals, 


100.00 


100.00 


100.00 


100.00 


100.00 


100.00 


100.00 


100.00 


100.00 


100.00 

a . 


100.00 


100.00 


Specific gravity,.. 


. • 


. . 


. . 


1.097 


1.097 


. . 


• • 


• • 


. . 


• • 


1.064 



I. Dr. Jackson's 1st Analysis. 
XL 2nd 

IIL mean. 

rV. Dr. Wetherall, Philadelphia. 
V. Prof. Penny, Glasgow. 

VL Mr. Outram, Halifax. 

VIL Mr. C.T.Harris, New York. 
Vm. do. 

IX. do. 

X. Dr. Chilton, N. Y. 

XL Mr. Booth, Philadelphia. 

XIL Dr. Robb. Fredericton. 



Calorific Power, . . • . 25 

Total Carbon, 72 

Carbon in volatile matters, 37.6 

Outram. 



Coal, 76.2 

Bitumen, 233 
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53 per cent Gas. — Harris. 



Formnla (Wetherall) C ^i H jg^g O j 5 



»ony. 



no 



coxFABism ea m iKS ccba asfiultb ax» alsektits. 



According to the AiuIjsU of Dr. Wethenll, of PhUadelpiua, tlie Allmtite 
of Xew BiUBswick resembies the Cub* Asphalte ia s remuicaUe d^ree. 
The Bartndoe* eompact Bitumen is of nmiUf eranpoHtioo. 

CnftAfvmun. Aimshib. 

CaiboD. 82.339 86.087 



Nitrogen, 
Solphar, 



9.1M 
1.910 



6.317 
0.400 

100.00 



8.968 
S.9S0 



1.9n 
0.100 

IOOlOO 



Bintmen, lesc^Table into tar and gas, 
Coke or Caihon. 



63.30 

31.97 

2.63 



61.60 

86.90 

1.50 



100.00 
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CHAPTER VI. 

THE DEVONIAN SERIES- 



3 Valley of the Restlgouche— Upper Silurian and l>eTonian Rocks— Area occnpiecl by 
tbe Devonian Rocks in this Valley— Devonian Rocks on the Bay of Fnndy — Age of 
the Book»^Eztent of the Basin — ^The Devonian Rooks of Saint Jphn--«The Flora 
of the Devonian Rocks — ^The richness of this Series in Mineral Wealth-^Iron Ores^-- 
Copper Ores^-Origin of Petroleum — Source of the Albertite— flouroe of the Bitumi- 
notui or Albert Shales — The Vernon Copper Mines-^Origin of Metalliferous Veins 
•—Segregated VeiM— Gash Veins — ^True Veins— Origin of Troe Veins — ^Lead Ore* 
Argentiferous Oalena^^Erroneous impressions which prevail with respect to the per^ 
centage of Silver in Argentiferous Galena — Description of the Vernon Mines near the 
Mouth of Goose Creek— ^Description of the Rocks on the Coast — Red Conglomerates, 
Epidotic Traps and Plumbas^nous Slates — Green Conglomerate Slates— General ar-* 
rangement of the Rocks — Intrusive Traps— Copper-bearing Traps— Newer Traps— 
The Sedimentary Rocks-^Conglomerates and Porphyries^— Steatitic Rocks^-The Cop' 
per Lodes-^The Peacock Vein — Fissure occupied by-— Width of the Vein — Vein- 
stone, Bitter Spar and Quarta — The Levels— The Green Vein— Occurs in a line of 
fanlt-^Sxtension eastward of the Copper>bearing Traps. 



The Reatigouche forms for some miles the boundary between Canada and 
iw Brunswick, and has been examined by the ofElcers of tbe Oeological 
xvey of Canada. Tbe rocks in this valley, from the mouth of the Mata- 
dia downwards, constitute a trough or basin in which the lower rocks 
long to the Gaspe Limestones and are of Upper Silurian age, the upper 
:ks (sandstones and conglomerates) of Devonian age. Intrusive traps are 
ry abundant in this neighbourhood, and have exercised a marked influence 
on the present distribution of the sedimentary Bocks. 
I^e Sugar-loaf, 750 feet high, near Campbeltown, is of trap which forms 
) greater part of the area between this hill and the Bestigouche. On the 
V'er bank the Devonian conglomerate appears, and at Mission Point there 
a sandstone which probably belongs to the same formation. Between 
aw's Brook and Point la Lime, intrusive traps composed of red felspar 
1 black mica are interstratifled with the conglomerate which runs along the 
^h to Point la Lime. Below this point there is a thin seam of carbo- 
c^eous shale associated with the conglomerate, with a bed of clay beneath 
which Ilba led to the delusive hope that coal might be found in that 
'inity. The same seam is again seen at Point Pin Sec resting on the clay 
d, and overlaid by a mass of trap which has changed it to a hard black 
inc. A conglomerate bed again occurs further on in an easterly direction, 
Dm beneath which there appears, near Point Peuplier, a red slate which 
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FLORA OF THE DEVONIAN SERIES. 



LIST OF DEVONIAN PLANTS FOUND NEAR SAINT JOHN. 

Dawson. 



Brovgn, 

Gfijsppert. 

Brongn. 









Bronffn. 
Dawson. 

Dawson. 

Dawson. 

(4 



sp. nov. 

4< 



Dadoxylon Ouangondianum, 
Sigillaria palpebra, sp. nov. 

Stigmaria ficoides, (var.) 
Calamites transitionis, 

*' cauDseformis, 
Asterophyllites acieularis, sp. nov. 

latifolia, 
scutigera, 
longifolia, 
parvula, 
Annularia acuminata^ sp. nov 
Sphenophyllum aDtiquum^ 
Pinnalaria displana, . sp. nov 

Lepidodendron Qaspianum, 
Lycopodites Mathewi, 
Psilophyton elegans, 

" glabrum, 

Cordaites Robbii, 

" angustifolia, 
Cyclopteris Jacksoni, 

obtusa, 
varia, 
valida, 
Neuropteris serrulata, 

" polymorpha, 

Sphenopteris Hceninghausi, 

marginata, sp. nov 
Harttii, " 

Hitchcockiana, " 
Hymenophyllites Gersdorffii, 

obtusilobus, " 

curtilobus, sp. nov. 
Peeopteris (Alethopteria) discrepans, sp. nov. 
( . " ) ingens, " 

( " ) obscura ? Lesquereux. 

Trichomanites, sp. nov, 
Cardiocarpum cornutum, sp. nov. 

" obliqunm, 

Trigonocarpum racemosum, 
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MINERAL WEALTH OP THIS SERIES IN NEW BRUNSWICK. 

Tbe Devonian Series in New Brunswick is aj>parently rich in mineral 
wealth as far as it has been examined. In it are contained the importa^^^ 
fifii extensive beds of iron ore at West Beach, described by Mr. Matthe^ 
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in a paper read before the Natural History Society. The widely dietribnted 
deposits of copper ore at and in the neighbourhood of the Vernon Mines, 
near Goose Creek, are in this series, and it is very probable that rocks be- 
longing to it underlie a considerable portion of Albert County and King's 
County, and from these rocks the petroleum, now in an inspissated or altered 
condition forming Albertite, has originated, as well as the Petroleum Springs 
which have been noticed in another place, (page 108.) Bocks of the same 
age, but without having undergone metamorphism, are the sources of the 
Petroleum in Canada, and in Pennsylvania. 

The Bituminous or Albert Shales in the valleys of the Kennebeccasis and 
Petitcodiac, have also derived their bitumen in great part from these ^roeks. 
Under these circumstances a careful examination of this important series 
might lead to more valuable results than those which have been briefly 
adverted to. ^ 

The Vernon Copper Mines are now being worked energetically, and as 
khey promise to become a source of wealth to the Province, and the rockef 
Ln which they are situated shew indications of valuable copper deposits 
both east and west of these Mines, a minute description of them and their 
geological relations, may be attended with advantage. The examination 
pvas made during the month of November in the present year. 

As a preliminary to this description it will be advisable to make a few 
:>b8ervati6ns on metallic veins and the circumstances under which veins of 
liflferent kinds originate. 

ORIGIN OF METALLIC VEINS. 

In expressing an opinion on the commercial value of any metalliferous 
leposit, it is essential to bear in mind various facts and conditions which 
experience has shown to be inseparable from mining operations. It is there- 
Tore proposed to glance briefly at the known laws which appear to regulate 
^he distribution of veins and masses of ore in both stratified and unstratified 
rocks. 

In rocks of sedimentary origin, metalliferous deposits when they occur in 
inasses, are evidently of the same or nearly the same age as the strata in 
^hich they are found. As for instance the clay-iron stone deposits of the 
5oaI formations, the beds of hcematite at Woodstock, &c. (see Chapter IX.), 
ind it is in this form that iron and manganese are frequently found, whereas 
>ther metals, including also iron and manganese often occur in unstratified 
*ocks. Some of the mountain masses of iron ore in the Laurentian Series 
>f Canada belong to the stratified deposits, although there are eruptive 
laassee of ore on Lake Superior and in Missouri. The form in which metal- 
iferons deposits occur in the unstratified and often in metamorphosed rocks 
ift that of mineral veins, which are of three kinds, segregated, gash and true 
^eins.* 



^•^ .. I 



* See Profeisor J. D. Whitney on '' the Ocourremje of Metalliferoas Ores."— Gcolo^cal Survey of 
Wisconsin. 
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" Segregated veins, which are peculiar to altered crj^stalliue, stratified or 
metamorphic rocks are usually parallel with the stratification, and not to be 
depended on in depth. Qash-veins may cross the formation at any angle, 
but are limited to one particular group of strata and are peculiar to the un- 
altered sedimentary rocks. True veins are aggregations of mineral matter, 
accompanied by metalliferous ores, within a crevice or fissure, which had 
its origin in some deep seated cause, and which may be presumed to extend 
for an indefinite distance downwards.'** 

True veins are supposed to have originated in faults, and may be indefi- 
nitely deep ; gash veins probably originated in fissures produced by shrink- 
age, and are liable to give out on passing into another set of beds. True 
veins exhibit, first, persistence and depth ; second, a peculiar gangue or 
veinstone forming the bulk of the vein, and often consisting of quartz, bitter 
spar, calcite, and heavy spar; third, a disposition of the mineral substances o€ 
which the vein is composed symmetrically, in parallel layers on the wall, witk 
their chrystalline faces turned inwards and towards the centre of the lode oi^ 
vein ; fourth, well defined walls or sides of the vein, often polished or slick— 
ensided ; fifth, they are usually independent of the stratification, and th( 
vein stone changes frequently as they enter different strata. 

The most productive deposits of Lead Ores appear to occur in Lowei 
Silurian Rocks, or in Carboniferous Limestone. In Spain, and in th( 
Western States, the lead districts are in Lower Silurian Rocks, in Englaoi 
in the Mountain Limestone. Both lead and zinc occur in heavy masses in. 
unaltered rocks, but this is not the case with other metals. When lea< 
occurs in the older chrystalline rocks, it is usually argentiferous and it 
worked for the silver it yields, and as a general rule the more chiystallinc 

rock is the more silver will lead ores found in it contain. When lead and 

zinc occur in the unaltered stratified rocks the deposits are usually irregulai 
and cannot be relied on, but when they occur as true veins they are generally 
permanent. 

ARGENTIFEROUS LEAD ORES. 

The lead ores in New England are generally rich in silver, but they occur^ 
in such hard rocks and in so small quantities, that although the veins ar^ 
frequently large and well defined they have not thus far been found capable*- 
of being wrought with profitf 

The ore at Warren, in New Hampshire, contains from 60 to 70 ounces t(^ 
the ton of 2,000 lbs., and in Europe eight ounces of silver to the ton can b^ 
profitably separated. 

It is a great mistake, however, to suppose that lead ores are necessarily 
argentiferous. The Galena of the Upper Mississippi Valley scarcely coa-' 
tains more than a trace of silver ; and when we hear of lead ore containing 
''a good percentage of silver," we must receive the information with du^ 
allowance for looseness of expression, or with a suspicion that a want of 
correct information on the subject is far more probable than *' a good per^ 

t Profrtrtor I. D. Whitney— Geology of Wisconsin. t IbiH. 
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in the Devonian rocks that the most remarkable petrpleam springs in Canada 
have been discovered. It may be here mentioned that some of the petroleum 
bearing strata are overlaid and underlaid by rock absolutely impermeable to 
petroleum ; this probably arises from their being particularly permeable to 
water ; the petroleum refuses to penetrate a moist rock, but when dried it 
becomes immediately impregnated with the oily substance. 

ORIGIN AND FORMS OF PETROLEUM — PETROLEUM WELLS. 

Terrestrial vegetation like that which has largely contributed to the for- 
mation of coal, is not essential to the production of petroleum, for it is found 
in those ancient rocks which do not contain a trace of the remains of land 
plants or animals. That it is essentially of organic origin there is no reason 
to doubt, and in many instances it is locally produced, for ^^ the fact that 
intermediate porous strata of similar mineral characters are destitute of 
bitumen, shows that this material cannot have been derived from overlying 
or underlying beds, but has been generated by the transformation of organic 
matters in the strata in which it is met with." * * * * ♦ 

^' In the great palseozoic basin of North America, bitumen, either in a 
liquid or solid state, is found in the strata at several different horizons. The 
forms in which it now occurs depend in great measure upon the presence or 
absence of atmospheric oxygen, since by oxydation and volatilization the 
naptha or petroleum, as we have already explained, becomes slowly changed 
into asphalt or mineral pitch, which is solid at ordinary temperatures. It 
would even appear that by a continuance of the same action the bitumen 
may lose its fusibility and solubility, and become converted into a coal-like 
matter."* 

The wells in which petroleum accumulates, as well as the places where a 
'^ spouting " well is struck, lie on the line of an anticlinal axis abounding 
in fissures, into which the petroleum slowly filters from the surrounding 
rock, and by the pressure of carburetted hydrogen gas, or of volatile matter 
which it gives off, it is forced to the surface as soon as a communication is 
effected with the external air. These fissures are natural reservoirs of petro- 
leum, and in the '^ oil region" it is quite common for the boring apparatus, 
on reaching a fissure, to sink suddenly several feet. 

When a " flowing well " is said to cease, it is not to be understood that 
no discharge takes place from the iron pipe inserted into the bore or well ; 
the discharge of petroleum ceases, but salt water, which often accompanies 
petroleum, takes its place and continues for a long time to flow with but 
little, if any, diminution of volume. 

These fissures are frequently connected together by lateral fissures, so that 
on sinking in the vicinity of a continuously flowing well a neighbouring 
fiafture may be struck which yields '^ oil," but at the same time causes an 
immediate diminution in the flow of some of those situated near it. The 

• Notes on the History of Petroleum or Rock Oil, by T. Sterry Hunt, M.A., F.R.S-i of ihe Geological 
Survey of Canada. 
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" These anate'gies furnish suggestions which may lead to a satisfactory 
explanation of the peculiar transformation by which, in certain sedimentary 
strata, org^fijc; matters have been converted into bitumen.'** 

The alfe^bd character of the slates underlying the Lower Carboniferous 
Series in .'the deep indent stretching from Dorchester to Sussck, does not 
militftt^ against the supposition that the rocks to which these slates belong 
are.tl^e'lBOurce of the petroleum ; for it is well known that the metamorphism 
produced by intrusive rocks such as those which occur in thfi hill ranges 
bd»iinding this great valley, is generally confined to within a few yards of 

. \'tiie intrusive mass. This has been elsewhere shown to be tlie case with 

* • • 

/ •. respect to the granite in Digby, Nova Scotia; and in by far the greater 
number of cases, the only apparent effect of the igneous rock upon the 
palaeozoic limestones and shales, has been a very local induration. 

The Petroleum Springs in Albert and Westmorland, which probably come 
from the underlying Devonian rocks, show that metamorphic action has not 
there changed in the least degrae the character of the fluid, and these springs 
are situated at the mouth of the great indent between Butternut Ridge and 
Shepody Mountain, one of them being within five miles of the Albert Mine, 
and within a comparatively short distance, less than a mile, of Albertite in 
place. 

If a line be drawn through wel Iknown localities where Albertite in position 
has been discovered, it will be found to be nearly coincident with the north- 
east by east anticlinal described in preceding paragraphs. 



• 



LOCALITIES WHERE ALBERTITE HAS BEEN DISCOVERED IN POSITION. 



I. Albert Mines, Albert County. 

In calcareous Shales. 

11. Barnett's Farm, (1864) in Sandstone, " 

Two miles east of Albert Mines. 

III. Half a mile from Petitcodiac River, east of Edgett*s, Westmorland.f 

IV. Bellveau, about half a mile N.E. by N. of the last 

named place, " 

V. In the Mechanics* Settlement, 15 miles from Sussex 
Vale, and a few degrees to the south of west of the 
Albert Mine, in metamorphic Slate, King's. 

VI. Seams of Albertite were observed by Mr. R. C. Matthew, 
near Apohaqui, in 1862.| 

The " Humbold's Mines," in Mechanics* Settlement, King's County, have 
been described by Mr. Simms, Civil and Mining Engineer. This gentleman 
reports : — " No. 1 shaft ; sunk 11 feet ; 4 to 6 inches of Albertite found ; no 
shale, but the conglomerate and drift for some distance around is impreg- 

* Dr. Sierry Hunt. — Contributions to Lithology. 

t The two localities in Westmorland lie on the same course as the Albert Mine, or about N. 30® E. 
hence they belong probably to one and the same fissure. 

^Observation.^ on the Geology of Saint John County, by G. F. Matthew, Euq. 
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nated and cemented together with bitumen. Course of seam N. 80° W. 
Dip nearly vertical. 

"No. 2 and No. 5, a small vein of 'coal,' running east and west, through 
meiamorphic slate rocks. A leader of ' coal * is seen about 1 J inch thick, and 
occasional pockets or nests of ' coal ' have been found. 

"No. 3, a small seam of * coal ' about one inch thick, in the drift nearly 
east and west. The drift and gravel here, as in most places worked, being 
cemented with bituminous matter." • 

" On the south side of the hill there is a shaft sunk 20 feet in depth. After 
going down about 14 feet, a seam of coal was discovered. The seam is not 
of uniform thickness, but occurring in pockets of coal 7 or 8 inches thick, 
and occasionally nipped between the i^cks in some places to about half an 
inch thickness, but the trace never lost. The course of the seam is N. 80® 
"W. and dips very slightly to the south. About 15 feet from the surface, on 
the south side of the shaft, a small seam of * coal ' joins, dipping northward, 
and backed by a rock, apparently the wall rock of the mine. In this slijift, 
as in all the other places worked, no traces of shale have been found ; the 
whole of the conglomerate is cemented with bitumen.'' 

" At a small opening on the northern side of the same hill a seam of * coal ' 
is seen about f of an inch in thickness, the course running nearly east and 
west, and dipping to the south." 

In all the other places, with the exception of Mechanics' Settlement, the 
Albertite has been found in the shales, sandstones, conglomerates, or lime- 
stones of the Lower Carboniferous Series. According to Mr. Simms, it also 
occurs in the underlying metamorphic slates. At the first blush it would 
appear that the bituminous substance may have entered fissures in the slates 
from above, as it seems inconsistent with prevailing ideas respecting meta- 
morphism that Albertite could resist the supposed degree of heat seemingly 
involved, without being dissipated ; but it will be shown elsewhere that the 
condition of the slates is such as not necessarily to have required the aid of 
a considerable degree of heat to produce the alteration in structure they have 
undergone, and they do not offer any valid reason why the Albertite should 
not have its origin in or below them. The Albertite or Asphaltum of Cuba, 
it will be borne in mind, occurs in metamorphosed slate. 

The United States Commissioner of Agriculture in a recent Report, in 
which he describes the conditions under which Petroleum is obtained in 
the United States and Canada, advances rather a novel view of the 
origin of Albertite, or as Dr. Wetherall, of Philadelphia, proposes to call 
it, " Melan-asphalt." 

"Its position," says the Commissioner, "has been misinterpreted by 
several observers, who have reported it a volcanic injection of bitumen into 
a fissure of the earth many feet in width, by the force of which large pieces 
of the wall rock have been toni off and carried forward in the mass. It 
seems, however, pretty well made out, that it was originally a horizontal 
bed or lake of Petroleum, hardened and covered up by sand and clay de^oalt^ 
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of carboniferous age, and afterwards upturned, bent over, and fractured, so 
as to assume its present posture. It is not properly a coal bed, therefore, 
but a mass of hardened coal oil, which can be, and in fact has been mined 
like a coal bed, and the product used wholly for making gas.*'* 

The condition of the walls of the fissure, of the crushed Albertite in sand- 
stone, and its occurrence in numerous veins in nearly horizontal conglome- 
rates, and in limestone, and in slate, together w^ith its wide-spread distribu- 
tion, all tend to disprove the supposition contained in the preceding para- 
graphs, that a hardened lake of Petroleum had been tilted up on edge. 

THE ALBERT OR BALTIMORE SHALES. 

These bituminous rocks present Tuany peculia-rities. Some specimens 
which I took from the parent rock near the Albert Mines, resemble a fine 
calcareous mud stratified in extremely thin layers, each layer being separated 
by a coating of bitumen ; I counted upwards of one hundred of these layers 
in an inch. The bitumen in the shales differs from Albertite ; it ramifies 
through them in fine reticulating veins. The shales which occur near the 
Albert Mine, differ from the bituminous shales in which the Albertite is 
found in this respect, that they appear to be the uppermost beds of the 
formation, and to contain a much larger amount of bitumen ; a ton of these 
shales would yield, upon distillation, from sixty to ninety gallons of crude 
oil. They seem to have been formed in a shallow tranquil tidal estuary, 
into w^hich springs of petroleum were discharging themselves ; they were 
subsequently much folded by pressure, and received an additional supply of 
bitumen by injection under pressure, hence the minute veins which ramify 
through fractures filled with Albertite. 

It is a significant fact that the bituminous matter which is so abundant in 
these shales in Kew Brunswick, is almost entirely wanting in shales of the 
same geological age and position at Horton in Nova Scotia. The Horton 
beds contains incalculable numbers of fish ; " every surface in some of the 
shales being thickly scattered over with their bright enamelled scales and 
sharp conical teeth. "f 

They must not be mistaken for the " Oil Shale " or " Oil Coal " of the 
"Fraser Mine '* in Nova Scotia, which lies geologically far above the Albert 
Shales, and occupies a position within the true coal measures; nor with the 
"earthy bitumens" which are found within the same geological limits. These 
"oil coals'* and "earthy bitumens'* of the Coal Measures, are thought by 
Dr. Dawson, (than whom a better authority on this subject does not, per- 
haps, exist,) to be " a water^soaked vegetable soil, completely bituminized, 
and twisted, and slikensided, owung to the giving way under pressure of the 
roots and trunks under which it was interlaced.**! 

These shales may yet become a source of considerable wealth to this por- 
tion of the Province. They can "make steam,*' and have been used, by Mr. 
Byers, (experimentally) for that purpose, but the bulk of the ash is an objec- 

*' Report of U. tS. Commissioner of Agriculture. — From the Journal of Board of Arts fur U. C. 

t Acfl'lian Geologr. pag«» 215. I Suppl^mentnry Thapler to «' Acadian Geology." 
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lion to their use where coal is cheap. But, as a source of oil for illuminat- 
ing and other purposes, and as a source of gas fuel, they will become very 
valuable, as the following statement will show : — 

At CoUingwood iu Canada, oil has been distilled from Bituminous schist 
which yielded only eight gallons of crude oil to the ton. The cost of the 
crude oil was stated to be fourteen cents the gallon, when rectified it gave 
from forty to fifty per cent, of burning oil, and from twenty to twenty-five 
per cent, of pitch or waste. The remainder being a heavy oil fitted for 
lubricating purposes.* 

The Albert Shales yield from 65 to 90 gallons crude oil per ton, or from 85 
to 50 gallons fit for illuminating purposes. The Canadian manufacturers con- 
sidered that if the discovery of petroleum had not materially lessened the 
price of burning oil they would have realized handsome profits; it is there- 
fore probable that a shale which yields ten times as large a quantity of oil 
might be profitable notwithstanding the present enormous yield of petroleum 
both in the United States and Canada. 

GAS FUEL FOR FURNACES. 

As a source of gas fuel the Albert Shales will probably acquire very con- 
siderable importance. The Regenerative Gas Furnaces, the principle of 
which was discovered by the Rev. Mr. Stirling of Dundee, in 1817, and des- 
cribed by Faraday in 1862, at the Royal Institution of London, are likely to 
effect a considerable change in Metallurgical operations, and in all kinds of 
manufactures requiring an elevated temperature. The regenerative gas 
furnace has already been applied to a considerable extent in Germany for 
heating iron, having been worked out there under the direption of Dr. Wer- 
ner Siemens, who has also contributed essentially to the development of the 
system. The furnaces at the extensive iron and engine works of M. Borsig, 
of Berlin, are being remodelled for the adoption of this system of heating, 
as have also been those at the Imperial factories at Warsaw. 

^^ Another important application of the regenerative gas furnace is as a 
steel melting furnace, in which the highest degree of heat known in the arts 
is required, presenting consequently the greatest margin for saving of fuel. 
This application of the regenerative gas furnace is indeed rapidly extending 
in Germany, but has not yet practically succeeded in Shefiield, where it was 
also tried. It is, however, in course of application at the Brades Steel Works, 
near Birmingham. The arrangement of the reversing valves and the air 
and gas flues is similar to that in the glass furnace previously described.*' 

** Other applications of the regenerative gas furnace are being carried out 
at the present time, among which may be mentioned one to brick and pot- 
tery kilns for Mr. Humphrey Chamborlin, near Southampton ; for Messrs. 
Cliff, of Wortley, near Leeds ; and for Mr. Cliff, of the Imperial Potteries, 
lismbeth ; also to the heating of gas retorts at the Paris General Gas Works, 
and at the Chartered Gas Company's Works, London. "f 

* Geology of Canada. 

t From a Paper by Mr. C. W. Siemens, of London.— Read before the Birmingham Imtitutiotiof Me* 
chanical Enfineeri, 1^2. 
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This new application of impure combustibles is of sufficient importance 
to warrant the introduction here of a Notice of Qas Furnaces by Sir M. 
Faraday. 

ROYAL INSTITUTION OF GREAT BRITAIN. 
On Oa8 FuKfTACxs, &c.— By Sir M. Faraday, D.C.L., LL.D.« F.ILd.— Aniian, Sept. 1862. 

Gas has been used to supply heat, even upon a very large scale, in some of the iron 
blast furnaces, and heat which has done work once has been carried back in part to the 
place from whence it came to repeat its service ; but Mr. Siemens has combined these two 
points, and successfully applied them in a great variety of cases-^'-as the potter's kiln--^hc 
enameller's furnace — the zinc-distilling furnace^^the tube welding furnace— ^he metal" 
melting furnace— the iron-puddling furnace — and the glass furnace, either for covered or 
open pots — 40 us to obtain the highest heat required over any extent of space, with great 
facility oP management, and with great economy (one-half) of fuel. The glass furnace 
descrioed had an area of 28 feet long and 14 feet wide, and contained eight open pots each 
holding nearly two tons of material. 

The gaseous fViel is obtained by the mutual action of coal, air, and water, at a moderate 
red heat. A brick chamber, perhaps 6ft by 12 and about 10ft. high, h^a one of its end 
walls converted into a fire grate, t. e. about half way down it is solid plate, and for the rest 
of the distance consists of strong horizontal plate bars where air enters ; the whole being 
at an inclination such as that which the side of a heap of coals would naturally take. 
Coals are poured, through openings above, upon this combination of wall and grate, and 
being fired at the undersurface, they burn at the place where the air enters ; but as the 
layer of coal is from 2 to 3ft. thick, various operations go on in those parts of the fuel 
which cannot bum for want of air. Thus the upper and cooler part of the coal produces 
a larger body of hydro-carbons ; the cinders or coke which are not volatilized, approach, 
in descending, towards the grate ; that part which is nearest the grate burns with the 
entering air into carbonic acid, and the heat evolved ignites the mass above it, the car- 
bonic acid passing slowly through the ignited carbon, becomes converted into carbonic 
oxide, and mingles in the upper part of the chamber (or gas producer) with the former 
hydro-carbons. The water, which is purposely introduced at the bottom of the arrange- 
ment, is first vaporized by the heat, and then decomposed by the ignited fuel and re- 
arranged as hydrc^en and carbonic oxide ; and only the ashes of the coal are removed a» 
solid matter f^om the chamber at the bottom of the fire-bars. 

These mixed gases form the gaseous fuel. The nitrogen which entered with the air at 
the grate is mingled with them, constituting about ft third of the whole volume. The gas 
rises up a large vertical tube for 12 or 15ft., afler which it proceeds horizontally for any 
required distance, and then descends to the heat-regenerator, through which it passes be* 
fore it eaters the furnaces. A regenerator is a chamber packed with fire-bricks, separated 
go as to allow of the free passage of air or gas between them. There are four placed under 
a furnace. The gas ascends uirough one of these chambers, whilst air ascends through 
the neighbotring chamber, ana both are conducted through passage outlets at one end of 
the famace, where mingling they bum, producing the heat due to their ohemieal aotion. 
Passing onwards to the other end of the furnace, they (t. e. the combined gases) find pre- 
cisely similar outlets down which they pass ; and traversing the two remaining regenerators 
from above downwards, heat them intensely, especially the upper part, and so travel on in 
their cooled state to the shaft or chimney. Now the passages between the four regene- 
rators and the gas and air are supplied with valves and deflecting plates, some of which 
are like four way-cocks in their action ; so that by the use of a lertr these regenerators 
and air-ways, which were carrying off the expended fuel, can in a moment be used for 
conducting air and gas into the furnace ; and those which just beibre had served to carry 
air and gas into the furnace now take the burnt fuel away to the stack. It is to be 
observed, that the intensely heated flame which leaves the furnace for the stack always 
proceeds downwards through the regenerators, so that the upper part of them is most 
intensely ignited, keeping back, as it does^ the intense heat; and so effectual are tfaey in 
this action, that the gas which enters the stack to be cast into the air is not usually aboTe 
300° F. of heat. On the other hand, the entering gas and air always passes upwurda 
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through the regenerator, so that thej attain a temperature equal to white heat before they 
meet in the furnace, and there add to the carried heat that due to their mutual chemical 
action. It is considered that when the furnace is in full order, the heat carried forward 
to be envolved by the chemical action of combustion is about 4000^, whibt that carried 
back by the regenerators is about 3000^, making an intensity of power which, unless 
moderated on purpose, would fuze furnace and all exposed to its action. 

Thus the regenerators are alternately heated and cooled by the outgoing and entering 
gas and air, and the time for the alternation is from half an hour to an hour, as observation 
may indicate. The motive power on the gas is of two kinds — a slight excess of pressure 
within 18 kept up from the gas-producer to the bottom of the regenerator to prevent air 
entering and mingling with the fuel before it is burnt ; but from the furnace, downwards 
through the regenerators, the advance of the heated medium is governed mainly by the 
draught in the tall stack, or chimney. 

Great facility is afforded in the management of these furnaces. If, whilst glass is in the 
course of manufacture, an intense heat is required, an abundant supply of gas and air is 
given ; when the glass is made, and the condition has to be reduced to working temper- 
ature, the quantity of fuel and air is reduced. If the combustion in the furnace is required 
to be gradual from end to end, the inlets of air and gas are placed more or less apart the 
one from the other. The gas is lighter than the air ; and if a rapid evolution of heat is 
required as in a short puddling furnace, the mouth of the gas inlet is placed below that of 
the air inlet ; if the reverse is required, as in the long tube-welding furnace, the contrary 
arrangement is used. Sometimes, as in the enameller's furnace, which is a long muffle, it 
is requisite Uiat the heat be greater at the door end of the muffle and furnace, because the 
gooda, being put in and taken out at the same end, those which enter last and are with- 
drawn first, remain, of course, for a shorter time in the heat at that end ; and though the 
fuel and air enters first at one .end and then at the other alternately, still the necessary 
difference of temperature is preserved by the adjustment of the apertures at those ends. 

Not merely can the supply of gas and air to the furnace be governed by valves in the 
passages, but the very manufacture of the gas fuel itself can be diminished, or even stopped, 
by cutting off the supply of air to the grate of the gas producer ; and this is important, 
inasmuch as there is no gasometer to receive and preserve the aeriform fuel, for it proceeds 
at onee to the furnaces. 

Some of the furnaces have their contents open to the fuel and combustion, as in the 
imddling and metal-melting arrangements ; others are enclosed, aa in the muffle furnaces 
and the flint-glass furnaces. Because of the great cleanliness of fuel, some of the glass 
furnaces, which before had closed pots, now have them open, with great advantage to the 
working and no detriment to the colour. 

The economy in the fuel is esteemed practically as one-half, even when the same kind 
of Qoal is Qied, either directly for the ^maee or for the gas producer ; but, as in the 
laiiter oiise, the most worthless kind can be employed — such as slack, &c., which oaa be 
converted into a clean gaseous fuel at a distance from the place of the furnace, so many 
advantages seem to present themselves in this part of the arrangement. 

It win be seen that the system depends, in a great measure, upon the intermediate pro- 
duction of carbonic oxide from coal instead of the direct production of carbonic acid. 
Now carbonic oxide is poisonous, and, indeed, both these gases are very deleterious. 
Carbonic acid must at last go into the atmosphere ', but the carbonic oxide ceases to exist 
at the ftumace, its time is short, and whilst existing it is confined on its way from the gas- 
piodueer to the furnace, where it becomes carbonic acid. No signs of harm from it imve 
ocourred, although its applications have been made in thirty furnaces or more. 

The following are some numbers that were used to convey general impressions to the 
audience. Carbon burnt perfectly into carbonic acid in a gas-producer would evolve about 
4000^ of heat ; but, if burnt into carbonic oxide, it would evolve only 1200^. The car- 
bonic oxide, in its fuel form, carries on with it the 2800^ in chemical force, which it 
evolrea whan burning in the real furnace with a sufficient supply of air. The remaining 
1200^ Aie employed in the gas-producer in distilling hydxo^carbons, decompoaing water, 
&c. The whole mixed gaseous fuel can evolve about 4000^ in the furnace, to which the 
regenerator can return about 3000^ more. 
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The use of gas fuel in the smelting of iron ores has been further referred 
to in the Chapter on the " Quebec Group ;'* and the employment of the 
Albert Shales, as a source of gas fuel in the smelting of the Bog Iron ores 
of the Valley of the Eennebeccasis, and more especially of the almost pure 
magnetic ores of Springfield, suggested, as a promising field for the invest- 
ment of capital, and the creation of local metallurgical industry. 

In a subsequent Chapter the importance of the Albert Shales will appear 
in a more striking light, when viewed in relation to the manufacture of iron 
by the process of M. Chenot, who received the Gold Medal at the Paris 
Exhibition, for his discoveries in the use and application of gas fuel in the 
smelting of iron ores. 

PETROLEUM SPRINGS IN ALBERT AND WESTMORLAND. 

Natural petroleum springs have long been known in these Counties. 
Attempts are now being made to reach the source of supply by boring. 

The following information respecting the depth of the borings was obtained 
from workmen at Steeves' Ravine well, in October of the present year: — 

1. The Steves Ravine well. — The petroleum spring here has long been 
known. The oil occurs on the surface of the water in an excavation under 
the north bank of the ravine. Its odour and colour reminded me of the 
petroleum at the Enniskillen wells in Canada. The depth of the well was 
then, (October 16, 1864,) 186 feet The sand pump brought up fresh water, 
and a very little oil. 

2. The Dover well, about three miles north of Hillsborough, on the east 
side of the Petitcodiac, 106 feet down, with a strong flow of fresh water. 

3- Cummins Well, Westmorland County, Dorchester Parish, about a mile 
from the Dover Well, 680 feet down ; salt water in the pump, small show of oil. 

4. Memramcook, about 140 feet down, very small show of oil. 

An idea of the depth to which it will be necessary to bore before oil in 
remunerative abundance may be expected, will be gathered from the feet 
^at the main shaft of the Albert Mines has already been excavated to the 
depth of one thousand feet, without a trace of oil being met with. It is not 
probable therefore, with this splendid test well in view, that the prospectors 
will be successful at a less depth than 1300 or 1600 feet, and it yet remains 
to be seen to what extent the Devonian Rocks, the probable source of the 
oil, are developed in that part of the Province. 

The inflammable gas which is copiously evolved near the Albert Mine, 
and in several places in. Albert County, is not necessarily connected with 
petroleum, as it is proceeds from rocks destitute of bitumen. 

CONCLUSIONS WITH BBFERBNCB TO ALBERTITE. 

As the question of an increased supply of Albertite is one of very con- 
siderable moment to the Province, it may not be an unnecessary reca- 
pitulation to state briefly and in order the conclusions which have been 
advanced in preceeding pages. 






CONCLUSIONS WITH REGARD TO ALBERTITB. 



109 



It is Btibmitted that it has been shown — 

Ist. That the Albertite wherever it has been found in »ita, occapies fis- 
sures produced by dislqcations in the rockj strata, or exists as a cementing 
material in conglomerates, or occurs as an integral part of the rock, as in 
the .Albert Shales. 

2nd. That the Albertite, under all circumstances, has been injected from 
below. 

8rd. That there were at least two periods of injection. 

4thb That when it occupies fissures, these are on the lines of anticlinal axes. 

5th. That it. is an inspissated or altered petroleum. 

6th. That its source lies beneath the Albert Shales, or in other words 
beneath the Lower Carboniferous Series. 

7th. That it is consequently of Devonian or prior origin, and proceeds 
probably from rocks of the same age as those which yield the Petroleum 
of Pennsylvania, Ohio, and Canada. 

8th. That it may with confidence be anticipated that a search made in 
accordance with the views which have been expressed respecting its origin, 
will result in valuable deposits being found over an extensive area between 
Dorchester in Westmorland and Norton in King's Counties ; but this search 
must be continued along the lines of anticlinal axes which have been shown 
to exist within the limits specified. 

The quantity of Albertite raised since the opening of the Mine in Albert 
County, is estimated to be about 170,000 tons. At ?10 a ton (the minimum 
price at which I was informed it has been sold,) this would amount to one 
million seven hundred thousand dollars. 



ANALYSIS OF ALBERTITE. 
Results of the Analyse of Albertite by different Chemists, 
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Volatile matters, . . 
Coke or Carbon,. . 
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Specific gravity,. . 
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. . 


. . 


1.097 
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• • 


• • 


• • 


1.084 



I. Dr. Jackson^s 1st Analysis. 
IL 2nd 

III. mean. 

rV. Dr. Wetherall, Philadelphia. 
V. Prof. Penny, Glasgow. 

VI. Mr. Outrara, Halifax. 

VIL Mr. C.T.Harris, New York. 
VIIL do. 

IX. do. 

X. Dr. Chilton, N. Y. 

XL Mr. Booth, Philadelphia. 

XII. Dr. Robb. Fredericton. 



Calorific Power, . . . . 25 

Total Carbon, 72 

Carbon in volatile matters, 37.6 

Outram. 



53 per cent Gas. — Harris. 



Coal, 76.2 

Bitumen, 23.8 



Formula (Wetherall) C j^ H jj g O j g 



100.00 
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COMPABISON BETWEEN CUBA ASPHALTE ASTD ALBERTITB. 



According to the Analysis of Dr. Wetherall, of Philadelphia, the Albertite 
of New Brunswick resembles the Cuba Asphalte in a remarkable degree. 
The Barbadoes compact Bitumen is of similar composition. 

Cuba Asphalts. Albektiti. 

Carbon, 82.339 86.087 

8.962 
2,930 
traces. 
1.971 
0.100 



Hydrogen, 


9.104 


Nitrogen, 


1.910 


Sulphur, 


traces. 


Oxygen, 


6.247 


Ash, 


0.400 




100.00 


Cuba Asphalts. 




Bitumen, resolvable into tar and | 


^as, 68.30 


Coke or Carbon, 


84.97 


^JkVUvo, ••. •■• .». ••• 


2.68 



100.00 



BaRBADOSS AsPHAItTS . 

61.60 

86.90 

1.50 



100.00 



100.00 



CHAPTEH TI. 

THE DEVONIAN SERIES. 



The Valley of the Restlgouche— Upper Silurian and Detonian Rocks— Area occttpied by 
tbc Deronian Rocks in this Valley— Devonian Rocka on tlie Bay of Fnndy — Age of 
the Rock^^Extent of the Basin — ^The Devonian Rocks (^ Saint John-^The Flora 
of the Devonian Rocks — The richness of this Series in Mineral Wealth-^Iron Ores^— 
Copper Ores— Origin of Petroleum — Source of the Albertite— -Sonroe of the Bittuni- 
fions or Albert Shales — The Vernon Copper Mines^^Origin of Metalliferous Veins 
^-^egfegated VeiBs— Oash Veins — ^True Veins-^Origin of True Veins — ^Lead Ores 
Argentiferous Galena^^Erroneous impressions which prevail with respect to the per^ 
centage of Silver in Argentiferous Galena — Description of the Vernon Mines near the 
Mouth of Gt>ose Creek—- Description of the Rooks on the Coast^— Red Conglomerates^ 
Epidotic Tnips and Plumbaginous Slates — Green Conglomerate Slates-^General ar^ 
rangement of the Rocks— Intrusive Traps— Copper-bearing Traps— Newer Traps—' 
The Sedimentary Rooks-^Conglomerates and Porphyries^^teatatic Rocks— The Cop* 
per Lodes-— The Peacock Vein — fissure occupied by— Width of the Vein— Vein- 
stone, Bitter Spar and Qoarti — The Levels-^The Green Vein^^Oocurs in a line of 
fault—* Ektension eastward of the Copper>bearing Traps. 



The Restigouohe forms for some miles the boundary between Canada and 
Kew Brunswick, and has been examined by the officers of the Geological 
Survey of Canada. The rocks in this valley, from the mouth of the Mata- 
pedia downwards^ constitute a trough or basin in which the lower rocka 
belong to the Gaspe Limestones and are of Upper Silurian age, the upper 
rocks (sandstones and conglomerates) of Devonian age. Intrusive traps are 
very abundant in this neighbourhood, and have exercised a marked influence 
upon the present distribution of the sedimentaty Eocks. 

The Sttgar4oaf^ 750 feet high, near Campbeltown, is of trap which forme 
the greater part of the area between this hill and the Bestigouche. On the 
River bank the Devonian conglomerate appears, and at Mission Point there 
is a sandstone which probably belongs to the same formation. Between 
Shaw's Brook and Point la Lime, intrusive traps composed of red felspar 
and black mica are interstratified with the conglomerate which runs along the 
beach to Pcnnt la Lime. Below this point there is a thin seam of carbo* 
naoeous shale associated with the conglomerate, with a bed of clay beneath 
it) which has led to the delusive hope that coal might be found in that 
vicinity. The same seam is again seen at Point Pin Sec resting on the clay 
bed, and overlaid by a mass of trap which has changed it to a hard black 
stone. A conglomerate bed again occurs further on in an easterly direction, 
from beneath which there appears, near Point Peuplier, a red slate which 
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the Indians use for the manufacture of their pipes. The rocks seen along 
the shore towards Dalhousie are nearly all trap.* These conglomerates 
must not be mistaken for the small outlier of the Carboniferous Series, 
(Bonaventure formation) near Point la Lime on the south side of the Camp- 
beltown road. 

The siliceous conglomerates on the Restigouche resemble, in many places, 
a modern beach or ridge, whose pebbles are strongly cemented together. It 
occurs in beds a few feet in thickness, underlaid by shale and sandstone in 
which few pebbles are visible. In Campbeltown, near the residence of the 
Hon. John McMillan, a silicious rock crops out in shaly layers, which 
resembles the siliceous layers in the Section at Cape Bon Ami, described 
on a subsequent page. 

The area here occupied by the Devonian rocks does not probably exceed 
five* and twenty square miles, the greater portion of the valley of the Resti- 
goache in New Brunswick, belonging to the Upper Silurian Series. 

DEVONIAN ROCKS ON THE COAST OF THE BAY OP FtTNDY. 

The remains of a great basin formerly occupied by Devonian rocks are 
found on the coasts of the Bay of Fundy. Commencing in the State of 
Maine in the towns of Lubec, Perry, and Robbinstown, there is a narrow 
belt of Devonian Sandstones on the coast, forming the rim of the basin. It 
passes thence to Saint Andrews, and is stated by Hitchcock f to appear occa- 
sionally in the southwest part of the Province on Spruce Island, Indian Island, 
Friendship Folly, &c. On the western borders of Boyden Lake in Perry 
and Charlotte townships, (Me.) " this rock has undergone a change, being 
converted into silicious slates and trappean rocks." The dip is here north- 
erly from 26 to 30 degrees. The same rocks were thought to have been 
seen on Bliss Island in November last, also a very small outlying patch on 
Frye's Island. 

From near Point Lepreau, Devonian Rocks appear to form the coast as far 
as Emerson's Creek, when they are overlaid by Carboniferous Strata. In the 
rear of these they form a narrrow belt which comes on the coast again in the 
neighbourhood of Salmon River. From near Mousheer's River to Point 
Wolf, i*ocks of this age occupy the coast, and a small patch occurs near 
the mouth of Upper Salmon River. 

Mr. G. F. Matthew, of Saint John, has given an elaborate description of 
the Devonian Rocks in the neighbourhood of that City. J 

Mr. Matthew also describes a probable series of Devonian Rocks on the 
north side of the Kennebeccaeis. " They may be the equivalent of th^ vol- 
canic sediments described above (Bloomsbury Group — Lower Devonian), 
but their outcrop is so straight for a distance of thirty miles, that they may 
prove to be part of an older series brought up by a fault." 

* Geology of Canada. f Geology of Maine, Scientitic Survey^ Vol. I. 1S6K 

t Observations on the Geology ^f ^aiut Jolm County, by G. F. Matthew — Canadian Naturalist and 
Geologist, August 18d3. 
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On the southeast side of the Bay of Fundy, in Nova Scotia, Devonian 
Rocks occur on the Nictau River, Moose River, Bear River, and thence to 
the extremity of the Peninsula.* They are overlaid near the coast by New 
Red Sandstone. 

The conclusions deduced from these facts are as follows : — 

1. A basin of Devonian Rocks, chiefly of the age of the Chemung and 
Portage Group of the New York Survey, occupies a large area now covered 
in great part by the waters of the Bay of Fundy. 

2. The rim of this Basin is seen in the coast townships of Maine from 
Lubec to Robbinston, on many points and islands of New Brunswick from 
Saint Andrews to Lepreau, and near the coast from a short distance east of 
Lepreau to Saint John, and on the north side of the Kennebeccasis, to where it 
is overlaid by Lower Carboniferous Rocks. The sonthweatern rim' of this 
basin is recognized in Nova Scotia from near Minas Basin to the extremity 
of the Peninsula. (Lower Devonian.) 

3. The Carboniferous Series in the Valley of the Upper Kennebeccasis, 
and Petitcodiac, are probably underlaid by these Devonian Rocks, and the 
Bay of Fundy is in great part excavated in them, or in the superimposed 
Carboniferous Series. [See Chapter L — Bay of Fundy.] 

FLORA OP THE DEVONIAN SERIES. 

The Devonian Rocks of the New Brunswick Basin are especially interest- 
ing on account of their well developed Flora. 

Dr. Dawson has bestowed on specimens collected from difterent localities 
much attention, which has been productive of very valuable results. 

The rocks which occur at Saint John he describes generally as the Saint 

John Series.f 

The fossiliferous portion of the S^int John Series, J says Dr. Dawson, 
presents the richest known flora of the Devonian Period ever discovered. 
It far excels in number of genera and species the Lower Carboniferous flora 
as it exists in British America, and is comparable with that of the middle 
Coal Measures, from which, however, it differs very remarkably in the rela- 
tive development of different genera, as well as in the species representing 
these genera. 

"It is only just to observe, that the completeness of the following list is 
due to the industrious labours of an association of young gentlemen at Saint 
John, who, under the guidance of Messrs. Matthew and Hartt^ have dili- 
gently explored every accessible spot within some distance of the city and 
have liberally placed their collections at my disposal for the purposes of this 
paper." 

* Supplementary Chapter to " Acadian Geology.'* 

t Quarteriy Journal of the Geological Society. Nov. 1SC2. 

t rn'**tha Saiat John Seriea/' Dr. Dawion includes all Mr. Matliew's subdivisions. 
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LIST OF DEVONIAN PLANTS FOUND NEAR SAINT JOHN. 

Dawson. 



Brovgn, 

Grtjeppert. 

Brongn. 






i4 



Bronffii, 
Dawson, 

Dawson. 

Dawson. 



sp. nov. 



Dadoxylon Ouangondianum, 
Sigillaria palpebra, sp. nov. 

Stigmaria ficoides, (var.) 
Calaraites transitionis, 

cannseformis, 
Asterophyllites acieularis, sp. nov. 

latifolia, 
scutigera, 
longifolia, 
parvula, 
Annularia acuminata, sp. nov. 
Sphenophyllum antiqaumy 
Pinnolaria displana, . sp. nov. 

Lepidodendron Gaspianum, 
Lycopodites Mathewi, 
Psilophyton elegans, 

" glabram, 

Cordaites Robbii, 

" angustifolia, 
Cyclopteris Jacksoni, 

obtusa, 
varia, 
valida, 
Neuropteris serrulata, 

" polymorpha, 

Sphenopteris Hceninghausi, 

marginata, sp. nov 
Harttii, « 

Hitchcockiana, " 
Hymenophyllites Gersdorffii, 

obtusilobus, 
curtilobns, sp. nov. 
Pecopteris (Alethopteris) discrepans, sp. nov. 
( /' )ingens, " 

( " ) obscura ? Lesquereux, 

Trichomanites, sp. nov. 
Cardiocarpum comutum, sp. nov. 

** obliquum, 

Trigonocarpum racemosum, 



a 
a 
a 






Dawson, 

n 

GoppperU 



sp. nov. 



Brongn, 



Goppperi, 






ti 









MINERAL WEALTH OP THIS SERIES IN NEW BRUNSWICK. 

The Devonian Series in New Brunswick is apparently rich in mineral 
wealth as far as it has been examined. In it are contained the important 
md extensive beds of iron ore at West Beach, described by Mr. Matthew 
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in a paper read before the Natural History Society. The widely distributed 
deposits of copper ore at and in the neighbourhood of the Vernon Mines, 
near Goose Creek, are in this series, and it is very probable that rocks be- 
longing to it underlie a considerable portion of Albert County and King's 
County, and from these rocks the petroleum, now in an inspissated or altered 
condition forming Albertite, has originated, as well as the Petroleum Springs 
which have been noticed in another place, (page 108.) Rocks of the same 
age, but without having undergone metamorphism, are the sources of the 
Pbtroleum in Canada, and in Pennsylvania. 

The Bituminous or Albert Shales in the valleys of the Kennebeccasis and 
Petitcodiac, have also derived their bitumen in great part from these ^rocks- 
Under these circumstances a careful examination of this important series 
might lead to more valuable results than those which have been briefly 
adverted to. ^ 

The Vernon Copper Mines are now being worked energetically, and a« 
they promise to become a source of wealth to the Province, and the rocktf 
in which they are situated shew indications of valuable copper deposits 
both east and west of these Mines, a minute description of them and their 
geological relations, may be attended with advantage. The examination 
was made during the month of November in the present year. 

As a preliminary to this description it will be advisable to make a few 
observations on metallic veins and the circumstances under which veins of 
different kinds originate. 

ORIGIN OF METALLIC VEINS. 

In expressing an opinion on the commercial value of any metalliferous 
deposit, it is essential to bear in mind various facts and conditions which 
experience has shown to be inseparable from mining operations. It is there- 
fore proposed to glance briefly at the known laws which appear to regulate 
the distribution of veins and masses of ore in both stratified and unstratified 
rocks. 

In rocks of sedimentary origin, metalliferous deposits when they occur in 
masses, are evidently of the same or nearly the same age as the strata in 
which they are found. As for instance the clay-iron stone deposits of the 
coal formations, the beds of hoematite at Woodstock, &c. (see Chapter IX.), 
and it is in this form that iron and manganese are frequently found, whereas 
other metals, including also iron and manganese often occur in unstratified 
rocks. Some of the mountain masses of iron ore in the Laurentian Series 
of Canada belong to the stratified deposits, although there are eruptive 
masses of ore on Lake Superior and in Missouri. The form in which metal- 
liferous deposits occur in the unstratified and often in metamorphosed rocks 
is that of mineral veins, which are of three kinds, segregated, gash and true 
veins.* 



* See Professor J. D. Whitney on '< the Ocourrenue of Metalliferous Ores."— Geological Survey of 
Wisconsin. 
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" Segregated veins, which are peculiar to altered crystalline, stratified or 
metamorphic rocks are usually parallel with the stratification, and not to be 
depended on in depth. Gash-veins may cross the formation at any angle, 
but are limited to one particular group of strata and are peculiar to the un^ 
altered sedimentary rocks. True veins are aggregations of mineral matter, 
accompanied by metalliferous ores, within a crevice or fissure, which had 
its origin in some deep seated cause, and which may be presumed to extend 
for an indefinite distance downwards.'** 

True veins are supposed to have originated in faults, and may be indefi- 
nitely deep; gash veins probably originated in fissures produced by shrink- 
age, and are liable to give out on passing into another set of beds. True 
veins exhibit, first, persistence and depth ; second, a peculiar gangue or 
veinstone forming the bulk of the vein, and often consisting of quartz, bitter 
spar, calcite, and heavy spar; third, a disposition of the mineral substances of 
which the vein is composed symmetrically, in parallel layers on the wall, with 
their chrystalline faces turned inwards and towards the centre of the lode or 
vein ; fourth, well defined walls or sides of the vein, often polished or slick- 
ensided ; fifth, they are usually independent of the stratification, and the 
vein stone changes frequently as they enter different strata. 

The most productive deposits of Lead Ores appear to. occur in Lower 
Silurian Hocks, or in Carboniferous Limestone. In Spain, and in the 
"Western States, the lead districts are in Lower Silurian Rocks, in England 
in the Mountain Limestone. Both lead and zinc occur in heavy masses in 
unaltered rocks, but this is not the case with other metals. When lead 
occurs in the older chrystalline rocks, it is usually argentiferous and is 
worked for the silver it yields, and as a general rule the more chrystalline a 
rock is the more silver will lead ores found in it contain. When lead and 
zinc occur in the unaltered stratified rocks the deposits are usually irregular 
and cannot be relied on, but when they occur as true veins they ar^ generally 
permanent. 

ARGENTIFEROUS LEAD ORES. 

The lead ores in New England are generally rich in silver, but they occur 
in such hard rocks and in so small quantities, that although the veins are 
frequently large and well defined they have not thus far been found capable 
of being wrought with profit, f 

The ore at Warren, in New Ilampshire, contains from 60 to 70 ounces to 
the ton of 2,000 lbs., and in Europe eight ounces of silver to the ton can be 
profitably separated. 

It is a great mistake, however, to suppose that lead ores are necessarily 
argentiferous. The Galena of the Upper Mississippi Valley scarcely con- 
tains more than a trace of silver ; and when we hear of lead ore containing' 
"a good percentage of silver," we must receive the information with due 
allowance for looseness of expression, or with a suspicion that a want of 
correct information on the subject is far more probable than " a good per- 

* Profertor J. D. Whitney—Geology of Wisconsin. f Ibid. 
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centage of silver. " A moment's reflection will show the absurdity of state- 
ments to the effect that certain lead ores contain three, two, or even one per 
cent- of silver. It has been already stated that eight ounces to the ton of 
ore pays for extraction in Europe. A ton contains 2,000 lbs., and eight 
ounces troy is two thirds of a poutid. One pound in 2,000 lbs. would be 
exactly one twentieth per cent., and eight ounces to the ton is one thirtieth 
per cent. One per cent, of silver in lead ore would bo 240 ounces to the 
ton, but as eight ounces piiys for extracting, some idea may be formed of the 
value of a lead mine containing one per cent, of silver to the ton of ore. 

THE VERNON MINES. 

The Vernon Copper Mines, of which a description will now be given, are 
situated about two miles cast of the mouth of Goose Creek, in the County 
of Saint John, near Martin's Head. The cliffs here are very precipitous, 
and the summit level or edge of the plateau is 660 feet above the sea. 

DESCKIPTION OF THE ROCKS. 

General Arrangement and Character. 

The strike of the rocks on this part of the coast being nearly east and 
west magnetic, and the variation of the compass 20° west, a line of section 
at right angles to the strike would pass from Jim's Brook, (a small stream 
which tumbles over a ledge of rocks into the Bay of Pundy, 1 J miles from 
Goose Creek,) where it crosses the road to the Vernon Copper Mines, down 
its valley towards Mackerel Cove. For the purpose of representing the 
actual strike and dip of the rocks as they appear on the coast and in the 
valley of Jim's Brook, it will be necessary to diverge a few degrees to the 
west, and then to the east of a straight line at right angles to the strike. 

At Mackerel Cove * red slates have a southerly dip, (S. 20° W.), for a few 
yards, and are succeeded by conglomerates and plumbaginous slates with a 
vertical dip, then by green, grey and black plumbaginous slates with a dip 
to the notth, thus showing an anticlinal axis. About eleven years ago 
attempts were made to discover coal in the plumbaginous slates of Mackerel 
Cove, and a drift was made for a space of 90 feet horizontally, but of course 
without success, the rocks on this part of the coast being some thousand feet 
below the true coal measures. A red arenaceotis conglomerate on the north 
side of the axis exhibits beautiful plumbaginous surfaces, hard, glistening, 
and intensely black. It is succeeded by greeii slates which gradually merge 
into a Diorite containing much epidote. These are followed by a few yards 
of an intensely red sandstone with slaty cleavage, which gradually lldcomes 
a fine conglomerate. A broad belt of Epidotic Trap now forms the coast 
for between two or three hundred yards; this trap appears again at the 
Point east of the mine, and probably at succeeding points on the coast in 
the same direction. The entire series of red, plumbaginous, and green 
slates just noticed, were thought to be recognized on Goose Creek, at the 
Mill-dam, and above it. They probably cross the peninsula in successive 
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♦ Aiackerel Cove is tbout one mile east of the mouth of Goose Creek. 
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belts, between Mackerel Cove and Goose Creek, In a ravine near the Mill- 
dam, the plumbaginous slates have already attracted attention, and although 
it would be an absurd waste of labour and means to repeat the Mackerel 
Cove enterprise in search of coal, in what are probably Devonian Bocks, yet 
an impure plumbago might be obtained of questionable value. 

The broad belt of Epidotic Trap hafl a very important bearing upon the 
geological structure of the coast for some miles to the east, and it will be 
noticed in subsequent paragraphs. Succeeding this trap is a very coarse 
red conglomerate dipping to the south. The beach is strewed with its 
debris and it shows much metamorphic action, the pebbles it contains being 
extremely hard and capable of receiving a fine polish. It is probable that 
some layers of this conglomerate, those near the trap, would afford an excel- 
lent material for the manufacture of ornamental tables, vases, &c. A nar- 
row trap dyke succeeds the conglomerate, and is followed by slates and fine 
conglomerates as far as Jim's Brook, dipping to the north, showing another 
anticlinal axis or fold. About one hundred yards to the east of the brook 
and a little out of the line of section, the continuation of the last anticlinal 
noticed is well seen on the coast. A bright green sheet of trap comes np 
through the centre of the anticlinal, and is newer than another series of trap 
dykes, which are of a darker green, ferruginous and copper bearing. 

Continuing up Jim's Brook on the line of section, reddish-grey conglome- 
rates form the precipitous cliff down which Jim's Brook plunges for 228 
feet. A trap dyke occurs here, which where it joins the slates, abounds in 
copper pyrites. This is called the Brook vein. The course of the brook 
changes after passing the trap, and runs in a deep gully for a distance of 
about 160 yards, in a northeasterly direction, over red and green conglome- 
rates, dipping north ; here the course changes again with another trap dyke, 
and continues for 300 j^ards in a direction N. 20^ E., passing over beautiful 
green slates and two or three narrow belts of trap. These green elates are 
probably the same band which were found in excavating a cellar on the 
summit of the hill 360 yards from the coast. They are porphyritio, unctuous, 
and soft, being succeeded by still more altered and very hard slates. Some 
layers of the green slates have a compact texture and clean fracture ; they 
would make good roofing slates if the mass of the rock retains the characters 
of some of the ledges exposed in the brook. The same slates cross the road 
to Goose Creek, due west of the Brook. Here they weather of a yellowish 
white colour, and would not attract attention without fresh fractures were 
exposed. 

THE ROCKS ON THE COAST. 

Returning to the coast east of Jim's Brook, red conglomerates highly 
metamorphosed are seen forming a sharp anticlinal. The conglomerates 
are jaspery and very hard; the bright green trap coming up through the 
crown of the anticlinal has already been noticed. Grey and reddish con- 
glomerates dipping north, now occupy the coast, with occasional exposures 
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of trap as far as the Point of rocks where a great mass of Epidotic Trap forms 
a well defined land mark, about 250 yards east of the main or Peacock vein. 
The several exposures of trap in this space are probably parts of a sheet 
which runs nearly parallel to the coast, and has resisted the action of the 
sea. The point upon which the house and store of the Vernon Mining 
Company is built is part of this sheet, the slates being found in its rear. 
Kear Azor's Beach there is an anticlinal axis with porphyritic greenish 
slates on each side and a trap dyke between, the course of the slates being 
N. 70^ E. 

The general arrangement of the rocks north of the broad belt of Epidotic 
Trap which has been described as occurring near Mackerel Cove, at the 
Point of rocks and east of Azor's Beach, appears to be that of the north side 
of great anticlinal fold, the belt of Epidotic Trap, coming up from below 
and occupying the crown ; the south side having been washed away by the 
sea. Minor undulations occur at Mackerel Cove, 300 yards west of Jim's 
Brook, 100 yards east of the same place, and about 150 yards west of Azores 
Beach. The north side of this fold has been subjected to one or more cracks 
or dislocations, one being occupied by the Peacock vein, and another pro- 
bably lying on a course nearly parallel to it and forming the valley of Jim's 
Brook, the Peacock vein being anticlinal and Jim's Brook synclinal. There 
is also, probably, a great fault, whose northern boundary is marked by the 
*' Green vein." 

INTRUSIVE TRAPS. 

Epidotic Trap, 

The general course of the Trap dykes is from east to west. The broad 
belt of Epidotic Trap on the coast is perhaps 200 yards in width. It forms 
the first point and some hundred yards of the coast east of Mackerel Cove. 
It has a rather coarse red conglomerate on one side and a fine red conglo- 
merate on the other. It is next seen in force at the Point of rocks east of 
the house, with reddish conglomerate behind it at an altitude of 72 feet, and 
again near Azor's Beach. 

Copper Bearing Trap, 

In the rear of this great belt there is a series of narrow bands of intrusive 
trap which come up through the conglomerates and slates nearly at right 
angles to their dip. These are the Copper bbaring Traps of this part of the 
coast 

The first band containing copper pyrites was seen at an altitude of 198 
feet Above the sea, 70 yards east of the Twin Pillars (east of the Epidotic 
trap near Azor's Beach). Its course would bring it out on the coast about 
820 yards (estimated) east of the Point of rocks, where it was seen backed 
by yellowish green porphyritic slates dipping north. Two other narrow 
bands of a similar trap cross out on the coast between it and the Point of 
rocks, but no copper was seen in them. It is probable that the most west- 
erly of these bands appears just in the rear of the Epidotic trap at the Point 
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of rocks, where the distinction between the two kinds of trap is visible one 
being very epidotic, the other highly ferruginous and containing no epidote. 
North of the Point of rocks another band of trap, 20 feet broad, is visible 
at an altitude of 229 feet. The fine conglomerates with slaty cleavage, 
are seen on both sides of this band, and are very porphyritic close to the 
trap. At an altitude of 350 feet, also about due north of the Point of rocks, 
there is a wall of trap having a course S. 70 E. and dipping S. at an angle 
of 78°. This is probably the same copper-bearing dyke which appears at 
the main pit of the "green vein,'' and also to the west of it in the gully 
between it and the upper pit of the green vein, and near the upper pit itself. 
The next copper-bearing trap of this Series, where the metal has been found, 
occurs at the Brook vein. Several other belts of trap running apparently 
parallel to those described may be seen in Jim's Brook, where the strata 
are exposed, and traces of copper were found in some of them. These copper 
bearing traps appears to form a set of rudely parallel sheets which come op 
through the conglomerates and slates, nearly at right angles to their strati- 
fication. The sheets face the coast line, and incline towards it at an angie, 
where observed, of about 78° S. The intrusive character of these traps is 
well exemplified east of the Point of rucks, where large masses of the con- 
glomerates are seen involved in their mass, and their relation to the copper 
ores found in the veins is not difficult to trace. 

NECESSITY FOR ASCERTAINING THE SOURCE OF THE METAL. 

It is important to ascertain the true origin of the metal, as the future pro- 
fitable working of the copper ores on this part of the coast materially de- 
pends upon a recognition and appreciation of this fact. In Canada " the dis- 
tribution of copper through the rocks of the Quebec Qroup is very general, 
and seems to indicate that this metal was almost every where present in 
the waters from which these strata were deposited."* In a portion of the 
Acton Miue,t to which the Vernon Mine has been compared, but to which 
it bears no resemblance, except in the vein stone, ** occasionally the varie- 
gated and vitreous sulphurets form the cement of a conglomerate rock, 
enclosing masses and grains of chert and of limestone.*' * * * u gome- ^ 
times the ores, as at Acton and Upton, are in the dolomites, or as in Ascott, ! 
in a chloritic limestone, while in many other localities they are found in 
micaceous or chloritic slates, or in steatite." J 

The reticulating veins of carbonate of lime which form so marked an 
object in the perpendicular cliffs of dark coloured calcareous slate near the 
mouth of Goose Creek contain copper ores, but these were probably derived 
from the trap injections which are so numerous in that vicinity. Ifo copper 
has been found in the conglomerate of the Vernon property remote from » 
trap dyke, and specimens which have been analized appear free from a trace 

•Geology of Canada, Prof. Hunt. 

t These Mines occur in the " Quebec Group " of rock near the base of the Lower Siluriao, ih^ 
Vernon Mines are in rocks probably not older than the Devonian Kpoch. 

t Geology of Canada. 
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of the metal. The ores found in the upper portion of the Peacock vein, 
near the green vein, appear at the first glance to be wholly in the slaty 
conglomerate, but on a more minute examination, small calcareous and 
quartz veins are found, with layers of steatite in which the ores are contained. 
All the evidence so far gathered, tends to show that the trap is the chief 
source of the metal on this part of the coast. 

KEWBR TRAPS. 

Narrow bands of a bright green trap which sometimes becomes a beauti* 
ful diorite, cut the older traps which have just been described near Jim*s 
Brook. They occur here with the stratification, at the subordinate fold or 
anticlinal. At the same spot a band about two feet broad is seen at an alti- 
tude of about 250 feet above the sea, and may be traced to the gully near 
the Peacock vein, where it appears at a greater elevation. No copper has 
yet been found in these newer traps, and as they have only been recognized 
in the form of a few narrow dykes it is probable that they are not important. 

An observer viewing this part of the coast from the sea, or even when 
making a superficial examination on the beach, would probably be misled 
not only as to the true relation of the traps and the conglomerates, but also 
as to the nature of the conglomerates themselves. The bold promontories 
caused by the hard epidotic trap appear at the first blush to run into the 
interior nearly at right angles to the coast, and it is only when the sedimen- 
tary rocks are seen in position in their rear, that the disposition of the broad 
but irregularly worn belt which produces them becomes apparent. So also 
with reference to the parallel bands of copper bearing trap, whose worn 
edges sometimes come on the coast ; they must be examined in all their 
associations to discover the relation they bear to the sedimentary masses 
they penetrate. 

SPECIAL CHARACTER OF THE SEDIMEKTART ROCKS. 

The conglomerates vary from a very coarse pudding stone, best seen near 
Mackerel Cove, to a fine red, or greenish-grey schistose conglomerate in 
which the pebbles are nearly of the same colour as the matrix, small and 
few in number, but water-worn and pretty uniformly distributed^ The 
coarse conglomerate, when altered by proximity to the traps dykes, is a very 
beautiful rock, and many rounded boulders on the beach which have origin- 
ally come from high up the cliffs east of Mackerel Cove, would be valuable 
in the hands of a Lapidary. The fine red and green conglomerates, best 
seen high up the hill at the rear of the Peacock vein, are very magnesian, 
and in the vicinity of trap dykes remarkably porphyritic, containing ciystals 
of yellowish felspar, and the enclosed pebbles are also porphyritic. The 
coarse conglomerate first described holds large pebbles of the porphyritic 
variety, showing not only that it is newer but that there has been no overlap 
on this disturbed part of the coast. The green slates on Jim's Brook may 
hereafter become valuable, as well as the fine red arenaceous rock near the 
black plumbaginous slates, for building and ornamental purposes. Isi\3Qk^ 
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paste of all the fine conglomerates, magnesia appears to be a cliaracteristic 
element, and the surfaces of most of them are very unctuous. The yellow- 
t^h-green and brownish-red magnesian schists which appear to overlie the 
conglomairates or are interstratified with them, are fissile, very unctuous, 
glisten on fresh surfaces, and are porphyritic. Many of these layers which 
at first glance resemble a fine volcanic ash, show a conglomerate struc- 
ture upon examination ; holding smfill water-worn porphyritic pebbles. 
Some of the layers are, however, so steatitic that they resemble a fissile por- 
phyrite soapstone ; they can be cut with a knife, scratched with the nail, 
and yield "when crushed under water a very fine, almost impalpable powder, 
and it is not improbable that by proper manipulation an excellent polishing 
powder could be cheaply manufactured from them. In the green or rather 
variegated variety (purple and green) of these metamorphosed schists or 
fissile slates, the. magtiesian portion resembles impure talc, it is lustrous, 
silvery, semi-transparent, tod i$ not sensibly aftected by dilute acid. These 
schists eflfervesce very feebly when immersed in an acid, in some specimens 
no eftervescence can be recognized. Minute patches of chlorite occur in 
the green variety, but nq copper has been detected in specimens taken 
remote from a lode or trap dyke, but copper has been seen in considerable 
ftnd important proportions in these schists near a trap dyke. 

THB COPPER LODES. 

These are five in number and may be distinguished as follows: — 

1st. — Tho Peacock Vein. 

Slid.— The Green Vein. 

8rd.— The Spur Vein. 

4th.— The Brook Vein. 

5th. — The Copper bearing Trap east of the Point of rocks. 

1. The Peacock vein is a true vein occupying an irregular fissure pro- 
duced by a crack and dislocation, with the downfall on the northwest side. 

2. The Green vein is also a vein occupying a crack on a probable lino of 
feuk running N. 65 W., or nearly at right angles to the Peacock vein. 

5. ThiB Spur vein lies in a continuation of a fault whose northern boun- 
dary is marked by the Green vein. 

4. The Brook vein occurs adjacent to one of the copper bearing sheets of 
Trap, but it has not been opened suflSciently far to admit of any opinion 
being expressed respecting its productiveness, but reasoning from what has 
been elsewhere observed here, it is a valuable vein. 

6. The copper bearing Trap east of the Point of rocks is a valuable indi- 
cation and guide for future investigation. * 

THE PEACOCK VEIN. 

The manner in which the Peacock vein has originated may be explained 
in the following way. The first movement to which the strata were subjected, 
was such as to give them a northerly dip of 15 or 20 degrees. Anirregalar 
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crack then occurred in a general horizontal direction N. 35^ E*, the strike 
of the slaty conglomerates being about E. and W. The downward direction 
of this crack was about 55^ N, W. The crack represents then a thin 
irregnlar fissure subsequently filled with vein stone and ore, and forming a 
sheet which has a general strike N. 35° E., and a dip 55° N. W. The con- 
glomerates on the west side of the crack have been made by this dislocation 
to dip 20° or 25° northwesterly, and on the east side of the crack they dip 
from 7° to 10° northeasterly, the downfall is on the western side. Suppose^ 
for illustration, that a number of broad sheets of a slightly elastic substance 
were piled one pn the other; and that then they were raised on one side so 
as to l!e at an angle of 20 degrees to the horizon. The extremities being 
firmly fixed so that they should not naove relatively to one another, we cau 
conceive a force from bwicath, or pressure Bt, each extremity to bend them 
in the form of an arch. It is probable that they would crack about the centre 
of the arch ; but if the force were not applied at right angles to their length, 
they would certainly crack in some other direction. It is easy to conceive 
that a force from below or a lateral force might be so applied that the sheets 
should crack at any desirable angle, supposing their structure to be tolerably 
uniform, and it is also easy to conceive that this crack could be made, to 
take a sloping direction from the uppermost to the lowest sheet, by varying 
the direction of the pressure. The stratified conglomera4^s have beeu sub- 
jected to this kind of force, probably a lateral one which acted in a direction 
nearly at right angles to this crack, or from about southeast to northwest^ 
or, as is perhaps equally probable, the crack occupied by the Peacock vein 
is a subordinate lateral fracture connected with the great undulation which 
first tilted the conglomerate slates and schists in a northerly direction. — 
(See page 119.) Whatever may have been the primary cause, we find the 
Peacock vein occupying a fissure, having a general course N. 85° E., and 
dipping at an angle of 65° in a northwesterly direction. This thin sheet is 
cut obliquely by several sheets of copper bearing trap. 

The traps are supposed to be the original seat of the copper ore, and 
the Peacock vein was supplied with its copper from them, or from the source 
which gave it to the traps. Hence it is in the vicinity of these trap-dykes that 
the richest deposits of copper are to be looked for. It consequently becomes 
a question of primary importance to ascertain the easiiest method of reach- 
ing these copper bearing traps where they intersect tb^ Peacock vein.' 

If the directk>n of this vein wer& uniform, as well as t^at of the intrusit^e 
traps, it would be but a simple problem relating to the intersection of plane 
snrfaoes^ nifder different angles, btrt since both vein and traps vary in their 
courses by some degrees, an approximation can only be arrived at) btit the 
general relation having bee^ described, the details in particular cases oait 
be worked out with difficulty. 

The vein when it has been ftiUy exposed varies in width from 1^ feet to 
7 feet. Its course ia uniformly N. 85 E. as seen oti the denuded slope of the 
hill, to a few feet above the upper level, or about 180 feet above the sea. It 
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then trends to the east and crosses the stairs at an altitude of 209 feet, after 
which it pursues a course N. 60 E, on the side of the hill, and intersects the 
Oreen vein at an altitude of 389 feet above high tide. It has not been traced 
beyond this point, probably on account of a fault which will be described 
hereafter. 

THE VEIN STONE. 

The vein stone consists chiefly of Bitter or Pearl Spar, a crystallized dolomite, 
composed of the carbonates of lime and magnesia ; it is also interseamed with 
quartz. The Bitter Spar is often white, but sometimes rose coloured, owing 
to the presence of oxide of iron. The quartz is generally white and trans- 
lucent, but sometimes rose coloured with the same material. Patches 
of chlorite occur in some parts of the vein, but generally, as exhibited at 
the levels, it is a massive seam of the dolomite, although crystals of caldte 
or calcareous spar are sometimes found. Bitter spar occurs in the copper 
bearing quartz veins at the Bruee Mines, Lake Huron. It there forms a 
wall of dolomite from a few inches to two feet in thickness. At the Yemon 
Mines the dolomite forms a solid wall or sheet fully 19 inches in thickness 
at the entrance of the upper level. It is remarkable that while the country 
rock contains abundance of magnesia, carbonate of lime scarcely enters 
sensibly into the composition of some of the red and greenish conglomerates 
through which the vein passes. In the copper mining district of Lower 
Canada the ores are very frequently met with in a gangue of Bitter spar 
and quartz. 

COURSE OF THE LEVELS. 

The crack occupied by the vein is very irregular, as will be seen by the 
following ascertained courses in driving the upper and middle levels : — 

Upper Level, lOS feet above the sea. 

N. and S 28 " " 

N. 85 E. ... 21 " " 

N. 10 E 40 " " 

Middle Level, 69 feet above the sea. 

K 10 E. 24 " ** 

N. 20 W 20 " " 

By continuing the upper level on the same course, it is probable that a 
sheet of copper bearing trap will soon be reached, when a highly remunera- 
tive mass of the ore may be expected. In the neighbourhood of trap dykes 
this vein will be worked with the greatest success. 

As already stated at an altitude of about 209 feet above the sea, the course 
of the exposed vein is N. 60^ E. About 80 feet east of tJhe steps on the 
course of the vein, the conglomerates dip K. W. by K., but at a distance of 
280 feet east, they dip N. E. shewing the continuation of the crack and dis- 
location, although the vein is difficult to trace here. It is, however, well 
seen 800 feet east of the steps, and 286 feet above the sea ; the eastern extre- 
mity of the wharf, bearing S. 80 W. There is near here a depression of 
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Beveral feet on a wooded plateau which may mark the site of a slide which 
has thrown the vein a little out of its original course and produced a jog, 
the altitude of the deepest portion of this depression is 860 feet above high 
tide. After crossing the depression the Peacock Vein shews well in the 
conglomerate, with leaves or seams of soft chlorite, but with little vein-stone. 
As it appears on the surface of a precipice here, it seems to run with tEe 
atratification. A few rods further on, in a northeasterly direction, the 
Peacock vein ought to cross the Green vein, but the actual point of junc- 
tion is covered with debris and the north side is apparently shifted by the 
fault This point, which is one of considerable importance, is situated 
(389 feet above the sea) in the first gully east of the House, and about mid 
way between the Upper and Lower Pit of the Qreen vein. It will, however, 
first have to pass through one of the sheets of trap which run with a general 
•easterly and westerly course, and which is here seen to crop out just below 
the upper level of the Green vein. 

THE GREEN VEIN AND SPUR VEIN. 

This is the name given to a vein which occupies a fissure running N. 65 
"W. or nearly at right angles to the Peacock vein, and dipping S. <; 65®. 
The Green vein on this course should cross the road leading to the head of 
the steps at an altitude of 453 feet above the sea, and about 300 feet from 
the head of the steps ; but, on account of the rock being deeply covered with 
debris and clothed with forest growth, its course was not traced above the 
upper pit 409 feet above high tide, but it probably trends to the west and is 
aeen again at the Spur vein. The strike of the slaty conglomerate on the 
north side of the fissure is about East and West, the dip north, on the south 
aide the strata are much fractured, and this occurs both at the upper and 
lower pit, 40 feet lower down and 120 feet in a southeasterly direction, on 
the face of the steep hill. It suggests the idea that the Green vein may occupy 
A crack about 5 feet broad, produced by a surface slide of comparatively 
recent origin. This view is apparently sustained by the occurrence of a 
narrow valley or depression, before noticed, on the hill side some 10 feet deep, 
a little below the Green vein, (800 feet above the sea) and a few rods south 
"west of the upper Pit, running in the same general direction as the Green 
vein. 

On the other hand the Green vein may occupy a line of fault. 

In support of this view it may be urged — 1st. That the north walls of the 
Green vein are slickensided, so are also the walls of the disturbed masses on 
the south side. 

2nd. The ore both at the upper and lower pit occurs between an irregu- 
larly arranged mass of shattered rock filling the fissure, with a thin wall of 
trap having a course S. 85^ E. or nearly east and west, south of it, and a few 
feet below the lower pit there is a strong sheet of trap, of which a thickness 
of 14 feet are visible running east and west ; the upper portion of this sheet 
has been worn away, but it still projects a little in the Gulley. 
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The valley or depression oh the hill Bide to the southwest of the 
vein, has a direction corresponding to the fissure in which the Green 

seated^ and a very slight change in its course would carry it to the 
ein west of the summit of the steps, where the rocks on the south 
3 folded or corrugated by pressure. 

1 here is a considerable proportion of quartz in the vein stone, aii<l 
jxcellent copper pyrites and grey copper, • together with scales of 
ir iron near the trap. 

The occurrence of a fault here would account for the abrupt termi- 
of the Peacock vein, which miist be sought for riiore to the westward, 
would explain the origin of the valley without the supposition of a 

lie absence of more facts to establish the character of the Green vein, 
the state of the hill side, covered by debris, moss, and forest growth, 
ed it impossible then to procure, it can only be asserted at present 
le impressions produced by what is already known, strongly tend to 
n the view that this vein occurs in a line of fault ; that this fault, 
assing the axis of the lower anticlinal occupied by the Peacock vein, 
more to the west and is seen again at the Spur vein, which is most 
>ly the continuation of the Green vein. 

descriptions which have just been given of the general structure of 
xst in this part of the Bay of Fundy, will suffice to show that no diffi- 
are likely to supervene in working the copper ore?^, which appear to 
wide-spread distribution, and to accompany, in fact, the copper-bear- 
ips their development here. Specimens of purple ore have been taken 
eins near trap dykes, some miles to the cast of Goose Creek, which 
jc remarkably well. 
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A very considerable part of the Province is covered by rocks belonging 
to the Upper Silurian Scribe. It forms by far the largest portion of the ilrea 
included ^dthin the Counties of Bestigouche and Victoria, 

On the Bay of Chaleur the boundary between the Upper and Lower Silu- 
rian may be provisionally placed close to Medisco River. It was seen a& 
supposed, on the U|)salquitch at the Portage at Ramsay's Brook, near where 
a green conglomerate holding red and green date pebbles forms the fella 
over which the river plunges. The boundary of this formation was next 
«ecn t)fa the Tdbiqiie, about *Ve iftllcs from its mouth. Again between the 
liittle and Big -Shlktehauk, where aViraihir conglomerate was recognized, 
imd finally near the North Branch of the Meduxnekeag. Between this point 
and tiie Bay of Chaleur, its outcrop, with the exception of a deep indent 
on the Saitt John between Presquilc aod the Tobique, appean> to &)rin ^ 
otirye roughly parallel to the outcrop of the Devoniai^ Granite described in 
Chapter IL 

The I whole of the northern part of the Province not occupied by snoAH 
Devonian or GiurboAiferoue outliers already noticed, or by intrusive orockSy 
10 -supposed to be of Upper SUnrian Age. It i^, however, probable that 
Devonian outliers will be found on the upper waters of the Bestigouche, in 
continuation of belts of rocks of similar age known to ^xiet in the State of 
Afaine. 
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The following brief descriptions of the Upper Silurian Series, as they 
occur at five points remote from one another, will serve to convey an idea 
of the great variety and in some cases of the economic value of different 
members of these extensive and important deposits:— 

I. Cape Bon Ami, near Dalhousie. 

n. The TJpsalquitch River and Restigouche. 
ni. The Tobique River. 
IV. The Saint John River. 

V. Letite on the Bay of Fundy. 

I. — Caps Bok Ami, near Dalhousie. 

ITear Dalhousie, in the vicinity of Mr. Dugald Stuart's fishing station, 
there is a beautiful series of Traps, trap ash, calcareous slates, and highly 
fossiliferous limestone, interstratified with one another. Proceeding froia 
south to north, the section exposed may be roughly represented as follows : — 

1. Trap. 

2. Calcareous Shales. 

3. Trap. 

4. Calcareous Shales. 

5. Trap. 

6. Fossiliferous Calcareous Shales. 

7. Trap. 

8. Highly Fossiliferous Limestone. 
*9. Trap. 

On Mr. Barberie's Farm the calcareous (2) shales occupy the valley, rest- 
ing on the trap to the southwest at an angle of about 45^. The trap over- 
laying these (8) is soft and weathers easily, crumbling into a fine earth whicb 
is used as a top dressing by the farmers of the neighbourhood. Veins o^ 
carbonate of lime and also of quartz ramify through the trap, which in som^ 
places is merely a volcanic ash, and shows a more or less distinct stratifie<I 
arrangement. 

K 0. 4 partakes of a shaly character, some layers are sufiiciently hard an^ 
fine as to be adapted for honestones. It weathers buff and pale yellow. 

No. 5 resembles a vesicula lava, hard, black in colour, but weathering red* 

No. 6 consists of highly fossiliferous shales and limestones containing' 

Favosites Gothlandica ; Strophomena rhomboidales, &c. &;c. Many layei^ 

are fissile and shaly, weathering buff; others are hard and silioious. It i^ 

from this layer probably, or its continuation, mentioned in the next paragrapbf 

that the honestones and scythestones, exhibited by Mr. Barberie at the Pro* 

vincial Exhibition for 1861, were taken. There are several layers hef^ 

admirably fitted for the manufacture of these stones on a very extensrv^ 

scale, and the quality is excellent. 

■ , ■ ■ , , I . . . ■ t^ 

* This Series is placed in the above form for the sake of comparison with another Series of about tki 
same age on the south coast of the Province, (Letite.) 
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Ko. 7 is a massive trap. Ou this part of the coast a belt of very hard cal- 
careous shale crops out on the shore, and is covered by high tide. It is 
succeeded by a conglomerate 14 feet thick, capped by honestone 36 feet 
thick, and followed by the heavy bedded trap, it is probably a continuation 
of No. 6, but separated from it by the waves of the sea having worn 
through the mass to the overlying trap. 

No. 8 is a highly fossillferous limestone reposing on No. 7, filling the 
hollows. In and near the little stream which flows through the fishing 
house belonging to Mr. Dugaln Stewart, the ftwsils are very numerous, and 
many of them in an excellent state of preservation. Among them are — 

Favosites Gothlandica, 

" polymorpha, 

" basaltica, 

Strophomena rhomboidalis, 
" punctulifera, 

CaljTuene Blumenbachii, 
Atrypa reticularis, 

with fragments of orthoceras, together with several species of orthis, spirifera, 
&c. A slab obtained by the writer and shown at the Provincial Exhibition, 
contained all of the above species, besides others. 

No. 9. A highly ferruginous trap occurs as far as the point of Cape Bon 
Ami. 

II. — Thb TJpsalquitch. 

Geographical Features. 

TJpsalquitch Lake, about two miles long by half a mile broad, forms the 
source of the River of the same name. It is a beautiful sheet of water sur- 
rounded by high conical mountains. The dividing Ridge which separates 
its waters from those flowing into the Nipisiguit is 1,608 above the sea. 
One of the conical mountains near this lake has an altitude of 2186 feet,'*' 
and another, half a mile west of the lake, an elevation of 1,707 feet The 
Little Portage stream, between the Upsalquitch and Nipisiguit, is more 
than 1000 feet above the sea, (1034) but the Lake itself is only 750 feet 
higher than the same level. Some idea of the nature of the Grand Falls, 
which, occur within eight miles of the Lake, may be obtained, when a com- 
parison is made between the height of the River at Ramsay's Portage, where 
the Falls terminate, and the head of the Falls. At Ramsay's Portage the 
river is 271 feet above the sea; at the head of the Falls it is approximately 
700 feet about six miles below Upsalquitch Lake. Hence, in a distance of 
about 1^ mile, the river is precipitated more than 420 feet. The cascades, 
some of which are very beautiful, are not marked down on the map, but 
what are called the " Great Falls " are placed near Borland's Brook, not far 
from the mouth of the river. Up these Falls there is no difficulty in drag- 
ging a canoe, they do not descend more than four or five feet. 

* Boundary Commissioners Re{>ort. 

17 
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The general course of the Upsalquitch is northwest, its length is about 44 
miles, and it receives numerous important tributaries draining a large but 
mountainous tract of country. Two miles east of Hamsay's Camp, where 
the river is 271 feet above the sea, the hills are elevated 1048 feet, and a 
peak five miles east of the same place is 1432 feet, while within a few miles 
of the mouth of the river the Squaw's Cap rises 2000 feet above the ocean. 

On the shores of Lake Upsalquitch innumerable swallow-tail butterflies 
were seen, and when clustered groups of from thirty to fifty were disturbed, 
the cause of their congregating so closely together was found to be a decay- 
ing fish bone. 

Large areas of cultivable land in the immediate valley of the river cease 
near the junction of the northwest branch. Where the east branch comes 
in, a huge wall of trap some 300 feet high and many hundred yards broad 
forms striking scenery, and some distance above this place the river runs 
rapidly from side to side of a narrow valley between walls of the same 
intrusive rock. On Ramsay's brook there is a considerable area of good 
land, as well as on the nine mile Portage leading to Upsalquitch Lake, 
where the maple is found in small groves and interspersed with other forest 
growth. 

The drift retains its coarse and apparently horizontal character for about 
15 miles up the Upsalquitch, it then begins to show signs of a rearrange- 
ment of its materials, with layers of sand and gravel, but no large boulders. 
Above Ferguson's Brook it forms banks sometimes 80 feet high, and con- 
sists of coarse gravel reposing on fine sand not always horizontally disposed. 
At the Grand Falls the drift contains boulders of local rocks with a con- 
siderable quantity of sand, and at the outlet of the lake quartz fragments 
not much water-worn, are very numerous in the bed of the stream ; they 
vary from half an inch to a foot in diameter, and masses of white quartz 
two feet in diameter are not unfrequent. 

In walking up this stream I observed one of the Micmac Lidians take a 
little crawfish and place it carefully on the bank, about two feet above the 
then level of the water. On enquiry, he stated that his object was to " get 
a freshet," so that we might go down the Nipisiguit without difficulty. 
'^ The little * crab' would bring it, and make the water rise just as high as he 
pleased." He remarked that this was an old Micmac superstition, '^ and a 
very good one." 

GEOLOGICAL FEATURES. 

Mr. Bichardson, of the Canadian Geological Survey, examined the Resti- 
gouche in 1857, from the mouth of the Patapedia to the Bay of Chaleurs. 
Allusion has been made in a previous Chapter to the existence of a small 
narrow basin of Devonian Rocks from the Matapedia downwards. Above 
this river the rocks belong to the Upper Silurian Series, (Gaspe Limestones). 
At the mouth of the Patapedia greenish arenaceous slates and sandstones, 
ftqpording to Mr. Richardson, appear to have a dip up the river, and to 
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underlie the thin^bedded limestones and dark grey shales beyond ; they can 
be traced down the Bestigoache to Cross Point, a distance of about four 
miles, where the beds associated with them are calcareous, and hold fossils 
consisting of fragments of trilobites and bivalve shells, but too much broken 
to be identified. The sandstones attain the neck of Cross Point, while the 
thin bedded limestones above them occur at the north part of the turn in 
the river. To this point the strike and the general valley of the river run 
about northeast ; lower down they turn together, and the sandstones and 
their associated dark grey calcareous shales are every now and then seen for 
seven miles in a bearing nearly east. Here the river separates from them, 
and while they appear to continue in a pretty straight course to the junction 
of the Upsalquitch, the Restigouche makes a turn to the iiortheastward on 
the thin bedded limestones to Brandy Brook, and returns upon them souths 
eastward to the sandstones at the Upsalquitch. From the Upsalquitch the 
Restigouche appears to flow on the thin bedded black limestones to the 
mouth of the Matapedia. 

Calcareous shales, and slates with trap, appear occasionally on the Upsal- 
quitch banks as far as Little Falls, where a beautiful section is exposed, in 
i^hich there appears to be a silicious band, overlying contorted shales ; these 
are underlaid by 40 feet of an ash-coloured crystalline mass forming the 
fells, and weathering light brown when exposed to running watei'. This 
overlies some 80 feet of fissile dark-coloured ferruginous shales, and 25 feet 
of a cream-coloured rock ; of these last two there are four repetitions, the 
dip of the whole being south at an angle of 80^. Dark calcareous slates, 
with red silicious bands, are continually repeated for some miles Up the 
river. There is a considerable development of Trap both above and below 
the Ox-bow, near Meadow Brook, where green and red argillites appear, 
which are quickly followed by highly fossilliferous limestone, holding nume- 
rous specimens of the chain coral, (Catenipora escharoides.) 

Above Ramsay's Brook, and near the mouth of Hutchinson Brook, red 
slates appear in place, with a change in the strike ; and on the portage 
jast above, a well characterized conglomerate, supposed to belong to the 
Quebec Group, appears to mark the boundary of the Upper Silurian on the 
Upsalquitch. 

m.— The Tobiqub. 

The Bocks as developed about half a mile above the Narrows are both 
geologically interesting and economically important. They are provisionally 
placed among the Upper Silurian Series, the lower rocks appearing to come 
into place about five miles from the mouth of the river. 

Above the Narrows there is a beautiful Series of red, sea green, and 
bluish black argillites with a calcareous band holding fossils, {favosiies 
Ghthlandiea.) 

There is also a silicious band of very fine texture admirably adapted for 
liie manu&cture of honestones. The argillites can be easily worked, and 
it is probable that the green variety, which is a beautiful material, may 
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become of economic importance. This rock weathers buft-jellow. The 
strike of the whole Series is from N. 50 to 60 E. and the dip northwesterly. 
It will not escape the attention of the reader that red and green argillites, 
with a fossiliferoQs calcareons band holding the chain coral, have been 
described as occurring near Ramsay's Brook on the Upsalqnitch ; the occur- 
rence of the same rocks near the mouth of the Tobique, at a distance of 
about 80 miles in an air line, shows remarkable uniformity in the distribotion 
of the Upper Silurian Series here, the strike being such as, if prolonged, 
would carry the Tobique argillites to the Upsalquitch. 

IV. — Thb Saint John. 

The calcareous clay slates apparently belonging to this series, cross the 
Saint John with a strike N. 5° E. below Butternut creek. They consist of 
alternating bands of slate and limestone, the latter varying from one half to 
four inches in thickness. About one mile above Florenceville, on the east 
side of the River, they appear on the line of strike, but in proceeding up 
the Shiktehawk Portage road for 3^ miles, a hard quartzose schist with a 
strike K. 35 E., is followed by a conglomerate containing black, blue, and 
red slate pebbles. This is thought to belong to the lower rocks, and thus 
to mark the southern limit of the Upper Silurian Series. 

On many parts of the Saint John between this place and the Grand Falls, 
the ribboned calcareous slates make their appearance, with a prevailiig 
strike varying from K. 30^ to 35^ E., and so they continue with occasional 
local variation of strike due to trap dykes or dislocations, all the way to 
within half a mile of the Grand Falls. Many of the narrow limestone bands 
in this distance appear suitable for the manufacture of Hydraulic Lime. At 
the Grand Falls the spectacle presented by these calcareous slates is singularly 
imposing, not only on account of the grandeur of the scenery but geologi- 
cally, in view of the remarkable foldings in the strata which the great gorge 
reveals. 

GEOLOGICAL FEATURES OF THE GRAND FALLS. 

When the Saint John flowed at a higher level the course of the stream 
was in a nearly straight line from the upper to the lower Basin. This v§ 
marked by a deep ravine which runs with a slight curve nearly across the 
peninsula now formed by the semicircular channel pursued by the torrent 
in its course through the gorge. The distance from the upper to the lower 
Basin is half a mile in a straight line, and the difference in level 120 feet 
But in making this descent the waters of the Saint John plunge perpen* 
dicularly 74 feet, and then rush and foam through a rocky channel a mile 
long with a descent of 46 feet before they reach the quiet basin below. 

The walls of this chasm, which vary from 80 to 150 feet in altitude, are 
on an average 250 feet apart, but in many places much less ; they present 
most beautiful illustrations of lateral pressure folding massive rocks as if they 
were the leaves of a book. The strike of the rocks varies from E. and W- 
to N. 40 E. The thick calcareous bands, with their associated bands of slate, 
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are twisted and contorted without perceptible fracture in the most striking' 
manner. Numerous potholes of gigantic dimensions attest to the power of 
continually rolling stones copfined within a limited space. This is well ex- 
emplified in a small whirlpool which has been locally designated the coffee* 
mill, into which sticks of timber are drawn at certain stages of water, and 
where never ceasing attrition soon rounds their extremities into hemispheres. 
During the time of my visit the water was 35 feet below the level to which 
stranded timber showed it rises during the freshets of spring. 

The gorge is surrounded by a series of terraces four or five in number, 
which follow its sinuosities. The probable origin of these terraces, and of 
the present gorge, is discussed in Chapter X. The calcareous slates were 
not observed to present any other features worthy of special notice, beyond 
those already enumerated, but it is probable that an attentive study of their 
structure in this singularly favourable locality would reveal many interesting 
facts. 

COUNTRY ABOVE THE GRAND FALLS. 

Above the Grand Falls the country changes its character, particularly near 
the river banks, which are not only considerably lower, but show blue clay 
in horizontal layers. Above the mouth of the Siegas fine blue clay is seen 
to be overlaid by gravel and sand in banks 40 feet high, 30 of which are of 

clay. 

iietween the two Islands above the mouth of the Siegas, the ribboned cal- 
careous slates similar to those at the Grand Falls Vere recognized with a 
strike N. 70^ E. Half a mile below Saint Basil, the slates were of a dark 
blue colour with the same strike, and opposite Saint Basil there is a small 
area of beautiful ice polished rock, of similar character. 

The Rocks of the Saint John from Little Falls to the Siegas, and from 
Littie Falls to the Saint Francis, have been described by Sir W. Logan, 
under the heading, ^' Rocks of the Walloostook or Saint John River, and 
some of its tributaries.'' In the Chapter entitled '^ Distribution of the Gaspe 
Series,"* the following description will be found : — 

" About half a mile down the Madawaska, where the rock comes close 
upon the river, the same grey greenish-weathering slate is seen, with thin 
light coloured slightly calcareous bands marking the bedding. The exposures 
on the river, all the way to Little Falls, at its junction with the Saint John, 
are not numerous. They consist pretty uniformly of the same slates and 
sandstones as before, the slates greatly predominating, and occasionally 
holding a small amount of calcareous matter. At Little Falls the color of 
the rock is grey internally, weathering generally to a dull obscure olive- 
green, sometimes so dark as to give it a chloritic aspect. The slate, which 
is micaceous, is interstratified with occasional hard compact bands, cleaving 
with difficulty, and possessed of sufiicient grit to entitle them to the name 
of sandstones. 

* Gfioloff of Cantdfl, page 4*20. 
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^^ Slates and sandstones, similar to those at Little Falls, are seen further 
down on the Saint John near its tributary the Sqnesibish ; where there is 
a transverse exposure of 200 or 800 yards. Here the slate internally grey, 
weathers greenish and is interstratiiied with bands of feebly calcareous sand- 
stones, some of which are from four to twelve inches thick. The bedding 
is well displayed at this place, and a few contortions in the stratification are 
visible. 

^' Still lower down, and about a mile and a quarter above the mouth of 
another tributary, the Shiguash, a band of coarse conglomerate which 
crosses the road bears a strong resemblance to that of Black Point on Lake 
Temiscouta, and holds a great amount of large pebbles and small boulders 
of black limestone weathering to an ash grey. Some of the calcareous 
boulders are themselves of a conglomerate character, holding pebbles of a 
stratified rock, while their matrix includes organic remains. With the cal- 
careous portions of this conglomerate band are mingled others of black jasper 
and of chalcedonic quartz, with these were observed several pebbles of a 
blackish green serpentine. The matrix is a hard calcareous sandstone, with 
grains of white and colored quartz ; it is grey internally, and weathers to a 
yellowish tinge. Vertical beds of the conglomerate running N. 80® E. 
alternate with beds of sandstone similar in character to the matrix. A 
breadth of seventy five yards is visible, giving a thickness of 225 feet. As 
the strata above and below are concealed, the volume may be greater, par- 
ticularly to the southeast, where the ground rises in a small hill for a quarter 
of a mile. At this distance the conglomerates are followed by calcareous 
slates, which at first are interstratified with a few bands of sandstone, re- 
sembling that associated with the conglomerate, but, farther on, display 
strongly calcareous beds, weathering to rotten stone. 

" Sometimes the slates, without being themselves calcareous, are interstra- 
tified with slightly calcareous sandstones. These alternations are occasion- 
ally visible for about 500 yards, between which and the Shiguash, there are 
no exposures on the road. The examination in this vicinity has not been 
carried farther. 

COUNTRY ABOVE LITTLE FALLS. 

" Rocks similar to those of the lower part of the Madawaska and the 
Squesibish, prevail along the Saint John as far as the Saint Francis, and even 
to the Black River, twenty miles higher. Both the slates and the sandstones 
are in general micaceous, and occasionally calcareous. On the Saint Francis 
no traces have been found of Black Point conglomerates, or of the Jasper 
rocks of Pointe aux Trembles ; nor have we been successful in meeting with 
the fossiliferous limestones of Mount Wissick, though the distance from 
Temiscouata is scarcely more than twenty two miles. The lowest exposure 
belonging to the Quebec Group on this river, consists of a coarse greenish 
chloritic sandstone, associated with green slates. It occurs just to the north 
of the Province line, at the foot of a lake called by the Indians "WoUen- 
abegeg ; below this the country appears to consist chiefly of clay slate. The 
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most calcareous ridge met with, occurs about three miles above another 
lake, which is called by the Indians Battewichcagameg. The rocks of this 
ridge, however, shew no fossils, and they do not hold a sufficient quantity 
of carbonate of lime as to entitle them to the name of limestones. A moun- 
tain on the northeast side of this lake displays some strong beds of sand- 
stone, associated with bluish black or <lark grey slates, both slightly mica- 
ceous, but the sandstones alone are somewhat calcareous. Similar micaceous 
sandstones sometimes holding a little carbonate of lime, prevail to the mouth 
of the lake. 

" On the Black River, twenty miles above the Saint Francis, there occur 
the same grey micaceous slates and sandstones, occasionally calcareous. 
The sandstones weather greenish, and, where washed by the water, acquire 
a slightly reddish tinge. Large angular blocks ot a calcareous conglomerate 
are occasionally met with ; but the rock in situ does not occur below the 
Province line. Both below and half a mile above this line, calcareous slates 
occur, with black or dark grey coarse limestone bands ; and half a mile 
above this there is seen a conglomerate, of which three exposures occur in a 
breadth of 800 yards. It holds boulders of a fine silicious conglomerate and 
of grey quartzite, with blackish vitreous quartz grains, and fragments of 
green slate. The matrix appears to be composed of this green rock in a 
comminuted state, with a fine grey slate. 

** The fact that this conglomerate itself contains pebbles of an older con- 
glomerate rock, resembling some portions of the Sillery series connects it 
with the conglomerates of Black Point on Lake Temiscouata, and with that 
near the Shiguash ; which last encloses pebbles of serpentine. These 
characters suggest the probability that all these conglomerates may be newer 
than the Quebec Group, the sandstones of which were seen between three 
and four hundred yards farther up the Black River. They were examined 
for a distance of about a mile and a quarter, and resemble those of the Sillery 
series ; being greenish, massive, and coarse grained with scales of mica and 
of graphite, and interstratified with occasional bands of red slate.'''*' 

UPPER AND MIDDLE SILURLAN ROCKS ON THE BAY OP PUND7. 

There are not many localities on the Bay of Fundy where the presence of 
the Upper Silurian Series is not involved in some degree of doubt. It is, how- 
ever, probable that the well known development of these rocks on and near 
the coast of Maine in Cutler, Pembroke, TrescoU, and Lubec, continues at 
intervals on the coast as far as Lepreau Harbour, and then striking inland, 
stretches in the form of a narrow inland belt, toward the County of Albert. 

In some partB of their development in the Bay of Fundy they are overlaid 
by oatlying patches of the Devonian Series, as at Saint Andrews an4 on 
the Maacaban Peninsula, but of their continuity for more than one hundred 
and twenty miles there appears much probability. 

• Geology of CaDftda. 
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In the Mascabau Peninsula (Saint George) tbey are interstratified with 
traps, and much altered, but on some of the adjacent Islands the limestones 
belonging to the series are fossilferous. The trappean series is largely devel- 
oped westward, in Maine, and it points to a succession of volcanic disturb- 
ances alternating with periods of repose, which must have continued through 
long ages with remarkable uniformity. These rocks are supposed to be the 
equivalents of the Arisaig Series of Dr. Dawson in Nova Scotia, or the 
Lower Helderberg of the New York Survey. 

The Upper or Middle Silurian rocks on the Bay of Fundy, particularly 
those which may be styled the Trappean Series, appear highly promising in 
a metalliferous aspect. In Maine, on the New Brunswick Frontier, they 
are stated now to yield remunerative returns of lead where mines have been 
opened ; and on the Island of Campo Bello, which is of the same geological 
age, there appear to be some valuable indications of the same mineral. On 
Frye's Island, which will be noticed more at length in the sequel, lead oree 
occur in two places. On the Mascaban peninsula, also called Saint George's 
penibsula, but better known by the name Letite, copper ores are abundant, 
so that a special notice of the Letite Mines will not be considered out of 
place, as it is not improbable- that what is there supposed to be a copper- 
bearing trap, has a wider distribution than is generally imagined by those 
whohave interested themselves in copper mining on the peninsula, and in 
its neighboui'hood. 

The name of the mine which will now be described, is the Wheal Louisiana, 
and as the study of the manner in which the metalliferous lodes are distributed, 
may serve as a sort of guide to other and similar enterprises, for which there 
is abundant room and apparently encouraging prospects, more details will 
be introduced here than would otherwise be considered to lie within the 
limits of a preliminary Report 

WHEAL LOUISIANA— LETITE. 

General Geological Features. 

The whole of the Mascaban Peninsula appears to have been subjected to 
a series of intermittent disturbances, which have not only changed in some 
degree the relative original position of sedimentary strata but have also 
altered their character. These disturbances are of a three-fold description, 
each of which will require a special notice on account of its bearings upon 
the metalliferous deposits which are largely distributed in a more or less 
concentrated form throughout the peninsula and neighbouring islands. 

The mineral composition and sedimentary nature of the rocks establish 
the fact, that successive periods of repose were each succeeded by violent 
volcanic action at some distance from the strata under review. These con- 
sist of alternations of stratified talcose, chloritic, and clay slates, and bedded 
traps or greenstones. Intrusive diorites also occur in this neighbourhood, 
but while the bedded traps alternate with the clay-slates, the intrusive traps 
cut them at a low angle, but these intrusions, which are few in number, do 
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not appear to have exerted here much influence upon the rocks of the penin«> 
sala. Some idea of the uniformity with which the periods of disturbance 
and comparative repose took place, may be inferred from the following 
section across the strata within a space not exceeding a mile in horizontal 
distance. It was roughly measured along the road and obliquely to the 
stratification. This section is given at length in order to point out another 
set of disturbances which are important in their bearings upon the disposition 
of the mineral veins found in this neighbourhood, and the mode in which 
they were filled, wholly or in part. 

Section roughly measured along the road to the Wheal Louisiana. 
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Anticlinal Axis at 
the Mines. 
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Here we find^ in a distance of about 1,300 yards, some fifteen alternations 
of slates Und Trap,'*' with at least four anticlinal axes. It is probable that 
an exact survey would discover more alternations and perhaps more fold- 
ings ; . but the foregoing rough section is sufficiently near the truth to show 



• Compw* With Cape Bon Ami} near Dalhotisie. 
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the eztruordiDary diatqrbances to which the rocks on thia piirt of the eoMi 
have been i ubjeeted. 

lfI5£BAL CHABACTERS OF THE STEATA. 

The elates vary much in their compoeition, they are genacally laminated, 
with even fracture, but they are alao frequently conglomerate and porphy* 
ritic, holding pebbles and fragments of trap, and sometimes they appear to 
coQsist of consolidated volcanic ash, and they are also occasionally talcoee, 
cloriticy and magnesian. Vast beds of hornblendic schiat alao occur in the 
Hcrics, and in one of these the main lode of the Wheal Louisiana is in part 
situated. 

This Hornblendic Schist presents itself in several different but closely 
allied forms. Sometimes it appears in one and the same belt as almofit 
entirely composed of hornblende, then of hornblende and quartz, and again 
of hornblende crystals in a felspar paste, (Diorite,) the felspar weathering 
white and the hornblende standing out in large greenish black crystals. A 
considerable quantity of copper ore, and also specks of native copper, are 
diffused throughout the schist, and this rock may be a valuable source of 
the copper ore accumulated in the veins which intersect the series. The 
Diorites or greenstones of Lake Huron afford in abundance the ores of 
copper, and analysis shows the diffusion throughout the rock of the metals 
which are accumulated in the veins.* In and near the fissure to which 
allusion will soon be made, a thin bed of Actinolite occurs. 

As will be observed from the foregoing section, the strike of the slates is 
not uniform, but there is a prevailing strike of about I^. 70° E., which may 
be accepted as the general strike of the series, and this is also the strike of 
the rocks on Frye's Islands where the disturbances have not been so great 

Fractures and Dislocations. 

At Wheal Louisiana the rocks have been upheaved and an anticlinal a^ 
produced. A crack runs along the crown of the anticlinal, and taking a 
general course N. 55 E. it passes out of the Hornblendic Schist into the 
adjacent slates and traps, pursuing a slightly meandering course. A down- 
fall or dislocation has taken place along the west side of this crack wd. thus 
produced a permanent fissure which is the seat of the main Lode of the 
Mine. 

This fissure can be traced without any difficulty for some himdreds of 
yards southwesterly beyond the property of the Company. In Key's shaft, 
which intersects it, it is seen at the extremity of the first l6vel 84 feet 
below the surface to form an open crack some fifteen feet high by two feet 
wide. It is also seen at the lower level 125 feet deep, where the part 
unoccupied by the lode is several inches in diameter. It is worthy of note 
that the fissure here is in the ehloritio and talcose slates, having apparently 
passed out of the Hornblendic Schist, and, as it has been suggested that tkie 

* Geologry of Canada, page 5Pf>. 
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Schist is one of the eonrces of the Copper dres, it may provd to be a rdle 
here that as long ae the fiegnre is found in the Hornblendio Schist it will he 
productive, when it passes into the slates it may contain cavities which have 
never been filled with a metalliferous gangue. This fissure has evidently 
resulted ftota the following causes : — Ist. Th6 upheaval of the strata and 
the ocoutreuce of a cradk along the crown of the arch produced by the 
upheaval. 

2nd. Th6 xlown^ll of the west half of the ai^ched and fractured straita 
through many feet of space. 

8fd. The walls of the fractured strata not coinciding after the downfall, 
produced a fissure of greater or less capacity in difibrent parts of its horizontal 
and vertical extension, and of great depth. 

The fissure has beeii partly or altogether filled with materials derived from 
the rocks in which it occurs. Some of its cavities, those in the hornblendic 
schist, have already been found full of copper ore, other cavities are lined 
with quartK crystals, carbonate of lime, bitter spar, and amorphous dteatitic 
layers, also in places they are spangled over T^th crystals of sulphuret of 
copper, but still preserve a vacant space in which no metalliferous gangue 
has yet been deposited. The vein, where the fissure is filled, consists of 
quartz, calc and bitter spar, the quartz predominating ; with patches of chlo*- 
rite and aggregations of copper ore mixed with mundic and magnetic iron 
pyrites. 

The surfaces of the rock coming together during the downfall are slicken- 
sided, and fragments of the mother rock or country are found embodied, in 
the gangue. Small patches of native copper are sometimes seen to adhere 
strongly to the wall after the lode has been removed. This, however, has 
only been seen in the Hornblendic Schist, the lode coming from the smooth 
wall of the fissure in the rock with a clean surface. The subordinate trans- 
verse fissures, common under such circumstances, were, also, recognized, and 
these, so f&v as they occur in the Hornblendic Schist, may be productive of 
ore. 

TUE MINE. 

Key's Shaft. 

Key's Shaft has already beeu sunk to a depth of 125 feet The upper 
level is 84 feet below the surface, and has been driven 47 feet in an easterly 
direction (£. 7^ N.) In this level part of the fissure which carries the main 
lode is struck and is distinctly visible, forming the crack already described, 
some fifteen feet high, and from two to three wide. The lower levels 
have been driven at a d^th of 125 fbet, 48 feet in an easterly direction (E. 
7^ BTi), and «8 feet on a southwesterly course— (W. 28** 8. for 24 feet, and 
W. 82^ 8. for 12 feet). A jog throiring the lode six feet to th^ north here 
t)ecuTj^, thie may arise froik unevenness in the libe of fracture^ the crack 
{Missing into a softer rock, or fVom Mine 6ther cause changing slightly its 
course. The east l^all of the lode in the western drift is trap, it soon, how* 
ever, passes into the chloritlc slate which presents slickensided surfaces 
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with patches of chlorite. It is also worthy of note that the crack seems to 
haye had a westerly slope for 84 feet, then it becomes vertical and so con- 
tinues to the bottom of the shaft. The character of the gangne in the upper 
level differs in some slight but important particulars from the gangue in the 
lower drift. The quartz in the upper level for instance is very hard, in the 
lower level it becomes more friable and easily worked. The mundic (iron 
pyrites) increases in quantity on descending ; chloritic slates with patches 
of chlorite are more confirmed in the lower levels, and the general aspect of 
the lode acquires a promising metalliferous character. Magnetic pyrites 
(pyrrhotine) occurs in abundance both in the upper and lower levels. Cop- 
per ore (pyrites) has not been found in large quantity in Key's Shaft, but 
from the improving character of the lode and the conditions under which it 
has been deposited, it is very probable that on sinking deeper the ore will 
be found to increase in quantity. It would be advisable to ascertain the 
precise position of the shaft with reference to the Hornblendic Schist. K 
it should be found that on sinking deeper on the line of the fissnre, it 
approaches this rock, the prospects from this shaft will be still mon 
favourable. The great obstacle to encounter will be water, and in order to 
drain this shaft, if deepened to 300 feet or more, a ten horse power steam 
engine will be required. 

The Windlass Shaft. 

This shaft which has not been sunk more than 16 or 18 feet, is situated 
directly on the crack as it appears at the surface. The crack here is wholly 
within the Hornblendic Schist, through which the copper, as already stated, 
appears to be more or less disseminated. Thin radiating leaves of native 
copper appear on the wall of the lode, and minute particles can be detected 
in the Hornblendic Schist itself. The crack here has a northwesterly dip, 
but it appears to leave this rock and pass into the slates and trap towards 
Key's Shaft, on approaching which the slates are much curved with a south- 
erly dip, but when they arrive within 60 yards northwest of it, they dip 
northward. 

Several barrels of excellent copper ore were taken out of the Windlass 
Shaft, which is at present nothing more than the lode removed from the 
crack. By following the course of this lode, which is the course of the crack 
both vertically and horizontally, it is probable that valuable ^^poekets," 
similar to the one already found, will be reached. 

SUBORDINATE LODBS. 

Crossing the fissure at different angles there are numerous subordinate 
lodes holding more or less copper ore, but it has not yet been determined 
which are the older, nor is it known whether some of the lodes may not 
occupy transverse fractures. Of these lodes, six in number appear to cross 
the fissure within about 160 yards north of the main or Key's shafik. In 
consequence, however, of the slight meanderings to which they are subjected, 
it is impossible to state with any degree of precision the points of interseo- 
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tion, until an exact topographical survey of this area is made, and Ihe courses 
of the quartzose lodes as they appear on the surface laid down correctly. 
It will be seen that where these lodes intersect the crack and line of disloca- 
tion, valuable depositsof copper ore may be looked for, and it is also apparent, 
on the supposition that the Hornblendic Schist carries the ore, that where 
the lodes intersect that rock they will be found to be rich in the metal. 

frye's island. 

Frye's Island (called on the Admiralty Chart Cailiff Island) lying south- 
cast of Mascaban Peninsula, is remarkably interesting in its geological 
aspect. Some of its limestones and ^rits on the eastern side are fossil- 
iferous, containing JFavosites goihlandica^ ^c. On the western side the lime- 
stone is crystalline. The lead veins have not yet been suificiently ex- 
plored or opened to enable an opinion to be expressed on their probable 
productiveness, but the minerals with which they are associated, fluor spar 
and sulphate of Baryta, the fine ochres on the walls of a trap dyke, the 
singular mode in which masses of quartz have accumulated over the smooth 
denuded surface of the limestone itself^ and the fossiliferous character of 
some portions of the belt, all invest this Island with peculiar interest. It is 
a matter of regret that certain fossils which were collected there, together 
with specimens of the rocks, have not yet been forwarded. 

Passing nearly through the centre of the narrow part of the Island there 
is a very peculiar Diorite, apparently running with the strike of the rock, 
but differing from any observed on Mascaban Peninsula. The interest of 
this locality is not diminished by what were supposed to be (at a diatance) 
outliers of Bed Devonian rocks, forming Bliss Island, also a small patch of 
the same red rock resting unconformably upon those of Frye*s Island. 

The absence of the specimens alluded to in a previous paragraph, 
militates against the use of copious notes taken during a day's ramble over 
the Island at the close of last October, the more particularly as the discovery 
of certain fossils creates a suspicion that the age of the rocks on Frye's Island 
may belong to the Middle rather than the Upper Silurian. 

sulphate of baryta. 

The heavy spar or sulphate of baryta on Frye's Island is likely to become 
commercially valuable, the facilities for obtaining the material and for 
exportation being unusually good. 

This mineral is extensively employed in the arts as a paint, both by itself 
and for mixing with other pigments as an adulteration, for which purpose 
it is fitted by its great weight. It enters into the composition of the cheaper 
' kinds of white lead paint ; sometimes, it is said, to the extent of seventy five 
or eighty per cent. For this purpose the native sulphate of baryta is 
crashed, and if necessary, boiled with dilute muriatic or sulphuric acid to 
remove any metallic oxide which may discolor it, after which, it is ground 
to a fine powder ; an artificial sulphate of baryta is also manufactured by 
precipitation, and is sold under the name of ^ permanent white' or ' blanc fixe/ 
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This is prepared from the native sulphttte by igniting it with charcoal, by 
which a sulphnret of barium is formed ; this, by the addition of muriatic 
acid, is converted into chloride of barinm, from which the sulphate is pre- 
cipitated by sulphuric acid, the pigment thus obtained is much finer tha& 
that prepared by simply grinding the mineral. It is used as a water tsolor, 
and also in the manufacture of paper hangings^ for giving a peculiar glossy 
surface. In 1861, about two tons a week of the precipitated sulphate of 
baryta were prepared by this process in South Lancashire. The consump- 
tion of the ground sulphate of baryta is very considerable. Many years 
since, about 4,000 tons of the mineral were sold annually in the dnited 
States, of which 1,500 tons were im{)orted from England, and the remainder 
obtained from various parts of the country.* 

L'ETAKG LIMEBTO^fi. 

i 

. The limestone at L'Etang appears to be remarkably pure. After bumiog 
100 parts yield 54.80 parts of quicklime.t When it is considered that 100 
parts of pure carbonate of lime yield 56.4 of lime and 43.6 of carbonic add, 
(Berzelius) the purity of the L'Etang lime is worthy of note, but it should 
be borne in mind that the analysis was only for practical purposes, and must 
not be regarded as chemically correct. On page 66 a Table of analyses d 
certain limestones is given, from which an idea of its purity when compared 
with other limestones in the Province may be obtained. 



♦ Prof. Hum, ih * Geology of Cdnada.' 

t From ft ComtiarfltiTe Table ta "Otology of Mmhc/' 1851. 
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THE LOWER Sn.URIAN SEMES— THE QUEBEC GBOUP. 



The Metalliferous Bocks in Canada and tlie IJnited States — Sir W. E. Logan'q discoverieff 
— Thj Quebec Group — Importance of the Qaebec Group— Economic Minerals of 
the Group— Age of tlie Group — How brought to the surface — Origin of tlie Metalff 
it contains — The Quebec Group in New Brunswick — Its Northern Boundary — It» 
prolongation into Mainz — Probable Breadth of the Quebec Group in New Brunswick 
Influence of the Granitic Belts on these Rocks — Its development on the Nipisiguit-^ 
Black Slates on the Nipisigutt and near Dumbarton Station — Copper Ore at the 
Grand Falls — Golden-hued Micaceous Sohiste-^Feeblj Auriferous Copper Ores on 
the Nipisiguit — Red Shales, with Iron and Manganese and Copper Ores, on ther 
Nipisignit — On the Campbell Rirer — ^The Beccaguimio-— The Bhiktehawk — At Jack- 
eontowQ, west of the Saint John — Near Boiestown — On the Tattagouohe-^Folds of 
the Strata mi Campbell Riveiv^Probable limit of the Group about the Niotor^^Upper 
Silurian Sktes on the Nietor or Little Tobique-^i-^Jaspery Rocks on Campbell RiTOf — 
Bed and Green Porphyries on the SerpeQtioe^--Ore9 of Metals on Ctvipbell Rive p-^ 
Iron, Manganese, Niekel, Copper, ^e.*^Diorites*^Kpidote— Gkoq^A^hioai* Dbsobip- 
TiQN of the Country pouth of Tobique Lake-*-Milpag08 Lake^^Gulquac Lake<— Granite 
Ridg^s^^Beaver I)amss--Long Lake — Milnagec Lake*— Portage tp the Little Soa;ith 
West Miramichi Lake — Miramichi Lake, (Little South, ^est) — Granite Bouldera-^ 
Tb^ Magagnadavic to Roix Station — Upper Falls of the Magaguadavic to the Lower 
Falls— fCharacteristio Strata belonging to the Quebec Group — Gneiss ; AMORTHOk 
^TEa; DiORiTEa; EpiDosinss; Mica Rock; Mjca Schists; Arqxllites; Piaji^ 
LAOE. Rock ; HoilNblende Rock, with Garnets ; Magnetic Iron in Dolobite * 
Copper Pyrites; Ophiolites, (Serpentines); Steatites; Cblorites; Mao^ 
NE8ITE8 ; Dolomites ; Limestones ; Deposits of Silica. 



In CaQa<ia uind in various States of the Union tl^ere have been discovered, 
from time to time, sedimentary rocks exceedingly rich in metalliferons 
wealth. The shores and islands of Lake Superior, and the northern shores 
of Lake Huron, have long been remarkable for their enormous deposits of 
copper.* The immense aggregations of ores of the same metal in Eastern 
Tennessee, and in Lower Canada, t are contained in rocks of the same geo- 

* In 186fl the mines of Lake Superior yielded 7,600 tons of metal, being about twelye 
times greater than in 1851. 

-{; Notwithstanding the ei^prmons deposits of conper in many parts of Canada^ it is only 
rery recently that attention has been directed to tnis branch of mineral wealth. Hie foJr' 
lowing Table shows the Export of Ores and Copper fttan Canada since 1850 :*^ 

Tmh\ Ores, Tods. Copper, Torn, Official Value. 

1850, 272 62.44 986,588 

1851, 1,349 122.80 86,766 

1852, 608 24.92 82,420 



.A - 
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logical age, though known hy different names. The vast lead deposits of 
Missouri,* associated with zinc, cobalt, nickel and copper, have long been 
known to belong to the most ancient sedimentaiy rocks ; and from similar 
deposits the gold of the Appalachian range, from Virginia to Georgia, has 
been originally derived, as well as in Nova Scotia. 

Sir William Logan was the first to show, in 1860, that all these different 
metal bearing rocks, some of which are more than a thousand miles apart, 
belonged to one and the same formation ; and because this formation wa«i 
well developed near Quebec, and first studied and understood there, Sir 
William named it the " Quebec Group." 

THE QUEBEC GROUP. 

Not only is the "Quebec Group "f the great metalliferous formation 

of North America, but its remarkable thickness and complexity, (7000 
feet, or one mile and a third) coupled with the extraordinary manner in 

which it was deposited and brought to the surface, all unite to make it one 

of the most interesting and important formations of the entire geological 

aeries, with, perhaps, the single exception of the coal measures. 

Its iron, copper, nickel, cobalt, antimony, lead, zinc, chromium, arsenic, 
titanium, silver and gold, which are all known to exist in remunerative 
quantities in this vast rock series, give it a special value which no other 
possesses, a value greatly increased by the association with these ores of 
metals, of serpentines,| roofing slates, soapstones, potstones,§ whetstones, 
magnesites,|| dolomites and building stones. 

This great formation stretches from Gaspe to Alabama, then sweeps round 
through Kansas to Lake Superior wheire it reappears without any diminution 
of volume. Its age is that of the Chazy, Calciferous, and part of the Pots- 
dam formations of the New York Survey, and it occupies a position near 

the base of the Lower Silurian System. 

- - - - ^■-'- — * 

Table of Copper Exports continued. 
Year. Ores, Tons. 

1863, 1,689 

1854, 1,731 

1855, 1,708 

1856, 1,106 

1857, 2,869 

1858, 2,158 

1859, 3,403 

1860, 6,095 

1861, 7,364 

— - ■- — - - —'-^ — *^" 

* In 1860 Missouri produced 4,164 tons of ore, valued at $356,660. 

f The Taconic System of Emmons appears to consist of the Potsdam and Quebec Groups- 

X A rock composed of silica or flint and magnesia, (silica, 43.0, magnesia, 43.4, water, 
13.0,) soft enough to be scratched with a knife; colour, generally different shades of 
green. The Serpentines of the Quebec Group almost always contain oxides of nickel and 
chrome. 

§ A dark or grey-green impure talc with an unctuous feel. || Carbonate of magnesia. 
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108,328 
91,687 
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240,942 


2.24 
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191,949 
840,686 
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465,525 
440,180 
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It has been brought to the surface in the United States, Canada, New 
Brunswick, Nova Scotia, and Newfoundland, by a scries of undulations, 
or parallel folds, originating probably from lateral pressure coming in a south- 
easterly direction, similar to that which has given rise to the Appalachian 
chain of mountains, (See Chapter 11.) These folds have broken through the 
upper crust, and exposed the surface of the Quebec Group.* To the south- 
east of the great fault (upthrow) in Canada, &c. which brought the Quebec 
Group to the surface, there is no evidence of Lower Silurian strata higher 
than those belonging to this group.f The same maybe said of New Bruns- 
wick, as far as is known of its rock formations. 

ORIGIN OF THE METALS OF THE QUEBEC GROUP. 

X " The metals of the Quebec Group seem to have been originally brought 
to the surface in watery solution, from which we conceive them to have been 
separated by the reducing agency of organic matter in the form of sulphurets, 
or in the native state, and mingled with the contemporaneous sediments, 
where they occur in beds, in disseminated grains fovm\ng fahlbavds, or as at 
Acton, are the cementing material of conglomerates. During the subsequent 
metamorphism of the strata these metallic matters being taken into solution 
by alkaline carbonates or sulphurets, have been redeposited in fissures in 
the metalliferous strata, forming veins, or ascending to higher beds, have 
given rise to metalliferous veins in strata not themselves metalliferous. 
Such we conceive to be in a few words the theory of metallic deposits; they 
belong to a period when the primal sediments were yet impregnated with 
metallic compounds which were soluble in the permeating waters. The 
metals of the sedimentary rocks are now however for the greater part in the 
form of insoluble sulphurets, so that we have only traces of them in a few 
mineral springs, which serve to show the agencies once at work in the 
sediments and waters of the earth's crust. The present occurrence of these 
metals in waters which are alkaline from the presence of carbonate of soda, 
is as we have elsewhere pointed out, of groat significance when taken in 
connection with the metalliferous character of certain dolomites, which as 
we have shown, probably owe their origin to the action of similar alkaline 
springs upon basins of sea water. 

" The intervention of intense heat, sublimation and similar hypotheses to 
explain the origin of metallic ores, we conceive to be uncalled for. The 
solvent powers of solutions of alkaline carbonates, chlorids and sulphurets 
at elevated temperatures, taken in connection with the notions above enun- 
ciated, and with De Senarmont's and Daubree's beautiful* experiments on 
the crystallization of certain mineral species in the moist way, will suffice to 
form the basis of a satisfactory theory of metallic deposits." 

* For a description of the phenomena attending the formation of and subsequent foldings 
and bringing to the surface of the Quebec Group, the reader is referred to the '^ Geology 
of Canada/' pages 296 and 233. 

f Prof. Hunt — On some points in A^qerican Geology. J Ibid. 

19 
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THE QUEBEC GROUP IN NEW BRUNSWICK. 

The supposed northern boundary of this formation within the limits ^o^ 
the Province, commences near the Medisco River on the Bay Chaleurs. Th^^ie 
strike of the rocks would carry them to Ramsay's Brook on the TJpsalquitcIZDi, 
and thence towards the head waters of the Tobique to the north of Nic ta m 
Lake. 

A few miles from the mouth of the Tobique there are a series of silicioi 
slates which appear to underlie unconformably a series of Upper Silurii 
argillites, green, red, and blue-black, and holding Favosites gothlandica. Tl 
strike of these silicious slates would carry them to the north of Nictau Lj 
and this line prolonged in a southwesterly direction is supposed to foi 
rude but continuous curve, (see p. 127, Chap. VII.) which may provisional, 
represent the northern boundary of the Quebec Group, which has be^^* en 
brought to the surface simultaneously with the granite axis of Devonian a|^ -ge 
described in Chapter II. 

The continuation of this boundary takes a southerly course and is suppose ed 
to cross the Shiktehawk about 3| miles from its mouth, where a conglom< 




ate occurs, described in Chapter VI. It crosses the Saint John belo^n>w 
Presquile, and taking ^ southwesterly course it enters the State of Maii^cnie 
near the forks of the Meduxnekeag, pursuing its course towards the Atlant^Vtic 
Ocean on the north flank of the granitic axis, where it is represented <- -^ ^ 
Mr. C. H. Hitchcock's Map of Maine as a belt of mica schist. On t^Vie 
south east side of this axis the Quebec Group is again brought to the si^^r- 
face, its eastern boundary being in great measure covered up by the Bon ^a- 
venture formation or base of the carboniferous series, which in many plac ^^ 
reposes upon it horizontally or nearly so. Until further investigatio^BDis 
establish the contrary, all the sedimentary rocks, with the exception of tl^W^* 
carboniferous, north of the granitic axis which comes in from the State - ^f 
Maine at Saint Stephens, and proceeds in an easterly direction throu ^^s :^^ 
Queen's County to and beyond the Saint John, may be considered as he1nnj_ g- 
ing to this group, although it is not improbable that there is a narrow b€^^'t 
of middle silurian rocks, on the northeast flank of the carboniferous series ^ 
few miles due west of Fredericton. The rocks on the north side of this la-— ^^ 
named axis, described by Hitchcock as mica schist, in its prolongatic::^'! 
through Maine to the Atlantic Ocean, most probably belong to the Queb^^<^ 
Group. 

The breadth of this group of rocks measured at right angles to the stril^^ 
within the limits of the boundaries just described, will be approximately 
follows, after deducting the granite axis: — 

1. Five miles from Bathurst, 20 miles. 

2. From Ramsay's Brook, southeasterly, 36 " 

3. From near the Nictau " 44 " 

4. From the Tobique, « ... ... 43 " 

5. From the Maduxnekeag, ♦* ...... 38 " 

!S. On the New Brunswick ^nd Canada R. B., ,.. 25 *♦ 
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It has been already stated that this granite axis (Chap. 11.) is really com- 
posed of numerous narrow belts, which come up between the schists of the 
Quebec Group, also that it has a much more northerly extension than repre- 
sented by Dr. Gesner. On the South West Miramichi, there are no less 
than ten distinctly parallel granite belts, with belts of slate and schist between 
them* It is clear that this arrangement of tlie granite and slates may exer- 
cise a very important influence upon the rocks now under review, as it not 
only extends the area over which they may be found, but the metamorphic 
action exhibited by the granite may have effected a material change ill tlie 
composition and crystalline arrangement of some of the strata. 

THE QUEBEC GROUP ON THE NIPISIGUIT. 

The rocks of this Oroup on the Nipisiguit have undergone more or lesn 
metamorphism. Between the Upsalquitch and Nipisiguit, they occur in 
the form of highly laminated talcose and micaceous schists, splitting easily 
into thin leaves on weathered surfaces ; they are unctuous, ferruginous, some 
layers abounding in yellow mica, other chloritic, and others presenting a 
rich golden colour (micaceous,) when freshly broken. They are interpene- 
trated with quartz veins, and show also bunches of quartz. The same schist 
occurs just below the Devirs Elbow on the Nipisiguit, and appears at inter- 
vals more or less talcose and chloritic, from the 59th to the 47th mile from 
the mouth of the river. Green schists are seen near the mouth- of 44 mile 
creek, and are succeeded by beautiful purple-red slates, supposed to derive 
their colour from manganese and iron ore, which are here associated together 
in the same manner as at Jacksontown, near Woodstock, and on the Tatta- 
gouche, where also copper ores occur. The pale sea green slates which 
<;ome into place above and below nine mile brook are extremely beautiful, 
and superior in most particulars to the beautiful argillites of Upper Silurian 
age near the mouth of the Tobique. 

Six miles further down the stream red slates appear in the form of mural 
precipices. These have the same strike as the purple-red slates just described. 
About a mile and a half above the Grand Falls, near an island, there is a 
iiarrow belt of intensely black slates, whi9h present a slightly corrugated 
eurfiEU^e when split with the cleavage planes ; these black slates resemble 
in every particular similar black slates, described further on, seen near the 
Dumbarton Station of the Kew Brunswick and Canada Railroad. The last 
named position of these slates shows them to be on the southeast side of 
the granite axis, although they have a northerly dip. The occurrence of 
these black slates at points so remote from one another (150 miles) is valua- 
ble, as affording additional proof to others which will be mentioned in the 
sequel, that these rocks of the Quebec Group are persistent throughout the 
breadth of the Province. 

The black slates are succeeded by a highly silicious rock, which at the 
Grand Falls was seen to contain specks of sulphuret of copper, and to be of 
a more slaty characten The slates just below the Falls are porphyritic, but 
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a cursory examination failed to detect in them any traces of cojjper. The 
anticlinal folds are very numerous down the whole extent of lie River, 
until the granite appears in place. 

Below the Falls, and close to the first Salmon Pool there is a belt of 
glistening talcose-micaceous schist, with an easterly dip (60°), which, when 
fresh surfaces are exposed and wetted, is of a brilliant and lustrous golden 
color, glistening in the sunlight with various hues, many of which are the 
rainbow colors produced by the decomposition of light. The rock is very 
beautiful, but extremely fragile. It is noticed here, because a rock possess- 
ing precisely similar characteristics occurs on the road between Fredericton 
and Woodstock, near Sullivan's Creek, with an easterly dip. At the Grand 
Falls, on the Nipisiguit, this rock occurs on the southeast side of the axis, as 
far as it is known there ; on the Saint John it is found on the northwest side. 

Four miles above Pabiueau Falls sulphuret of copper mixed with iron 
pyrites is found in green slates, which appear to be a repetition of those 
already described. This ore at the surface is feebly auriferous. Some 
specimens have yielded a trace of gold. 

The fissile micaceous schist described as occurring on the portage between 
the Upsalquitch and Nipisiguit, and for some miles down that River, appears 
again in Millpagos Lake, a beautiful sheet of water not shewn on the Pro^ 
vincial Map, situated at the head of the Gulquac River, about a mile due 
south of Gulquac Lake, which is also about a mile due south of Tobique or 
Trowser's Lake. In this remote Lake, which lies at the northern base of 
the same granitic ridge separating Long Lake from Little S. W. Miramichi 
Lake, the micaceous schist has a strike S. 70° E., dip W. 

There still remains one more well marked rock on the Nipisiguit, which 
has been traced even with greater persistency than the black slates, the 
golden hued talcose-micaceous schists, or the fissile grey micaceous schists. 
This is the red slate with its bands of iron and manganese ores. On the 
Nipisiguit, red slates, similar to those which are found near Woodstock, 
are seen a little above Nine Mile Brook, about 81 miles from the month of 
the River. The River runs in the strike of the rock here, and the purple- 
red slates which occur five miles higher up the stream, are repetitions of the 
red slates, more deeply colored with manganese than iron. Indeed, it may 
be said that for a distance of six miles the River appears to flow on or close 
to the belt of red slates, with their iron and manganese ores. Ferruginous 
rocks, similar to these red slates were seen on the Quaquabs or Campbell 
River where they arc much metamorphosed, but it is on the Beccagnimic, 
the Shiktehawk, and at Jacksontown that they occur in force. Those at 
Jacksontown are already well known, but those on tlie Beccaguimic and 
Shiktehawk have not yet been described. They are found in two broad 
belts, about a mile apart, and loaded with iron ores on the Beccaguimic. 
A more particular description will be given when noticing the Jacksontown, 
(Woodstock) iron ores. These slates again occur on the south side of the 
axis, within 10 miles of Boiestown. 
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The Tattngouche Rocks are probably repetitions of the same strata ; they 
contain copper in addition to iron and manganese, but copper also occurs in 
Diorite n-ithin a few miles of Woodstock, belonging to the same series, and 
opened some years since by Mr. Stephens, 

THE QU£B£G GROUP ON THE CAMPBELL AND SERPENTINE RIVESS. 

Green porphyritic slates on Campbell River, resembling those of the 
Nipisiguit, are underlaid by quartzite; the same was observed on the Mira- 
inichi. About seven miles below the Tobique Lake, near a precipice 70 
feet high, called Bull's Eye Rock, true gneiss was observed with the strike 
8. 60^ E., it was followed by green ferruginous slate, which was again suc- 
ceeded by a highly quartzose rock, by green porphyritic slates and by red 
slates. Many of the strata on this river so closely resembling those of Kipi- 
ciiguit and Miramichi, leave scarcely any room for doubt that they all belong 
to the same series. The foldings of the rocks on Campbell River, near its 
junction with the Serpentine, are very striking. They are seen to form 
grand curves in the high banks of the river, which exceed 200 feet. The 
tops of these curves have been removed by denudation, probably glacial 
action, but the fine sweep of the strata can by a slight effort of the imagination 
be continued for more than a mile down the river, which exposes a beautiful 
section. A conglomerate similar to that seen on the Shiktehawk and on the 
Upsalquitch, is distributed in masses in the bed of the river about two miles 
above the junction of the Serpentine and Campbell River. This fact coupled 
with the occurrence of Banded slates, about a mile from the Nictor, similar 
to those seen on the Saint John, and which are supposed to belong to the 
Upper Silurian Series, creates the suspicion that the limit of the Quebec* 
Group in this vicinity may be a short distance to the northwest of the 
Tobique, below the Nictor or Forks. The Diorites which occur between 
the Forks and Blue Mountain Brook, are supposed to be for the most part 
altered sedimentary deposits belonging to the Quebec Group. An explora- 
tion for a few miles up the Little Tobique River, rather tended to confirm 
this view, the slates there being calcareous, ferruginous, and banded like 
some of the Upper Silurian Slates seen on the Saint John. Hence the limit 
of this formation is provisionally shown on the map as indicated above. 

About two miles above the mouth of Campbell River, on the left side of 
the river, there is a red jaspery rock with slaty cleavage, which may come 
on the river higher up in several places, as boulders both of the red and 
green variety were noticed in the stream, but the rock was hidden from view 
by drift. On the Serpentine, (right hand branch of the Tobique), below the 
Forks, there are excellent roofing slates ; and at the Falls an exceedingly 
tough, green and red porphyry, whose surfaces, when ice polished, are 
remarkably beautiful. 

The mountains of this part of the Serpentine are high, and the banks 
precipitous, sometimes appearing as bold precipices three or four hundred 
feet above the water level. The sands of this river are auriferous, but the 
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particles of gold are very fine and the sand itself occurs in very small qnaQ^ 
tity. This river, however, as well as the Campbell, and the country between 
it and Blue Mountain, and northeast of Long Lake is exceedingly interest- 
ing and promising. Traces of copper were seen on Campbell River in trap, 
as well as iron, manganese, copper, antimony and nickel. It is not improbable 
that the iron and manganese may be associated with the red jaspery rock, 
which was thought to be metamorphosed red slate ; the antimony and nickel, 
probably belong to a lower rock of the series, whoso representative is found 
at the Prince William Antimony Mines, and on the other side of the gran- 
itic axis, a few miles north of Woodstock, where I was shown specimens 
both of antimony and manganese which were stated to have been obtained 
in the neighbourhood, but the finder, as I was informed, refused to name 
the locality until he had secured the land. 

Throughout the whole of this region great beds and probably intnisiye 
masses of Diorite are common. Some of these contain seams of green 
coloured epidote which have been mistaken for copper. In one locality 
above Blue Mountain on the Tobique, there are several traces of " prospect- 
ing" operations, which the Indians told me were undertaken some yean 
since by persons from Saint John who expected to find ^' a copper mine." 
The Diorites in this neighbourhood contain traces of copper, but the opera- 
tions seem to have been directed towards the veins of epidote. 

Before glancing at the rocks on the section between the Tobique and the 
little South West Miramichi, it will be necessary to give a brief geographical 
description of a portion of the country which has not been surveyed or laid 
down on the Provincial Map. This area is situated south and southeast of 
the Tobique Lake and Long Lake. 

GEOGRAPHICAL DESCRIPTION. 

Milpagos Lake, 

At the southern extremity of Tobique Lake there is a low portage, about 
one mile and a half long, leading into Milpagos Lake. This ridge is not 
more than 80 feet in altitude, and the course of the portage is 8. 8. W. A 
narrow stream flows from Milpagos Lake into Tobique Lake. The meaning 
of the word Milpagos is '^a lake with many arms,'' an expression which 
scarcely characterizes this sheet of water. Its greatest breadth is not more 
than 300 yards, and its length is about a mile. At its southwestern extre- 
mity it receives a small tributary which flows through a lake a mile fiarther 
south, and is the true source of the right hand branch of the Tobique Kiver. 
The dividing ridge south of Milpagos Lake is probably continuous with 
the ridge separating Long Lake from Little South West Miramichi Lake, 
and the Gulquac Lake from streams flowing into the Miramichi. The hilli 
on the east side are from 300 to 400 feet above the lake, which at its upper 
extremity is very shallow and fringed with a broad belt of rushes, the breed- 
ing places of numerous families of ducks, and still the abode of many beaver* 
A greenish-grey chloritic and micaceous schist, with a strike 8. 70^ £. and 
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dip W. at a high angle, forms a narrow ridge in this Lake. It resembles in 
some particulars the schist on the Upsalqiiiteh Portage. The mountains in 
view are all in the form of long, low, narrow domes. 

Gnlquac Lake. 

The portage to Gulquac Lake commences in the first open expanse of 
Milpagos Lake, and pursues a W. N. W. course for not more than one third 
of a mile, leading into a fine open sheet of water, three quarters of a mile 
long by half a mile broad, surrounded by a low swampy tamarac and 
spruce country. The pitcher plant was observed growing luxuriantly in 
the deep moss fringing this part of Gulquac Lake. A narrow portage, 
Jiboat 200 yards broad, leads into the main portion of Gulquac Lake, which 
is about two miles long and three quarters of a mile broad, on a due south 
cotirBe. The hills on the west side are from 250 to 300 feet high ; on the 
eaat side the country is low. 

From the number of granite boulders not much worn in the middle and 
towards the upper extremity of Gulquac Lake, it appears probable that ridges 
in this vicinity are composed of this rock. The Lake terminates in an ex- 
tensive marsh lying at the base of the dividing ridge before mentioned. Its 
outlet leading into Gulquac River, is situated at the southwest extremity, 
and is closed by a beaver dam seventy yards long, 16 inches high on the 
Lake side, and two feet six inches on the Riverside ; the waters of this Lake 
find their outlet during the summer months through the interstices at the 
upper portion of the dam, in the spring and fall thoy flow over it. The dam 
must be very old, as alders three inches in diameter have grown all across 
it, and their roots have no doubt added to its stability. It is composed oi 
spruce branches, trunks of small trees, mud and stones ; a fringe of stones 
from one inch to six inches in diameter being deposited on the Lake side. 
The dam is 2 feet broad at the top, 4 feet at the Lake surface, and six feet 
broad at the River surface. One part of the dam was strengthened with a 
lai^e pine tree, which had evidently been blown into the Lake, and floated 
to its place by the beavers. The roots and branches were gnawed off close 
to the trunk, the marks of the teeth being clearly visible. The length of 
the tree was 38 feet, its diameter at the butt 20 inches, at the other extremity 
12 inches. 

Some of the houses were of large dimensions, the height of one being 10 
feet, and breadth 16 feet. Two entrances were noticed under the water, and 
two ooTered up entrances 3 feet above the present water level, also two at the 
present level of the water. Near the house was a large heap of freshly cut 
willow branches, the commencement of their winter store of food, and at 
some little distance on the marshy ground the remains of last winter's store 
were yiedble. During the afternoon some of the beaver were seen feeding 
in the Lake, diving down among the water lilies, and bringing up portions 
of the roots. One was shot in the act of feeding in the deep water of the 
Lake, holding the water lily root between his four paws, and keeping his 
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body in an upright position with his broad webbed hind feet. Several other 
beaver dams and houses were seen during this exploration* but none in 
which the wonderful instinct of this little animal was manifested in so 
marked a degree as in Gulquac Lake. 

It was observed that the canoe might steal towards a beaver to within 
SO or 40 yards, when feeding in the Lake, provided the approach were 
made in perfect silence, even though the animal was advancing at the same 
time. But the least noise, even the click of the trigger, was sufficient to 
cause them to dive instantly. The Indians with me remarked, that although 
the hearing of the beaver is perfect, his eyesight is very deficient, an obser- 
vation which former experience leads me to suppose is correct. Although 
we did not deviate from our course for the purpose of hunting, or make any 
delay be)'ond what was required in eflFecting the portage from Milpagos 
Lake to Gulquac Lake, (half an hour,) the voyage through the last named 
piece of water yielded us one beaver, one mink, one muskrat, five ducks, 
four partridges, and a dozen and a half of trout, besides a passing glimpse 
of a cariboo, a bear, and several tracks of moose. 

Long Lake. 

Returning to Tobique Lake, we crossed over to Long Lake. The beach at 
the beginning of the portage is composed altogether of white granite debris; 
the portage which is 2J miles long, passes through a swampy piece of gronnd 
to a beautiful bay in Long Lake. 

This fine sheet of water is about seven and a half miles long, and two 
broad, but as it is laid down on Mr. Wilkinson's map, it requires no special 
description. It reminded me of lakes on the canoe route between Lake 
Superior and Red River. Proceeding to the head of Long Lake, we ascended 
a small river flowing over granite debris for the distance of a mile, passing 
the mouth of a small stream which comes from Milnagcc Lake. Milnagec, 
which signifies " Full of Islands,** is the name given to one of the feeders 
of Long Lake. It is situated about three miles W.S. W. of the head of Long 
Lake, and is stated by the Indians to be about 3 miles long and 1| broad. 
The numerous Islands it contains have been the origin of its name. 

Little South West Miramichi Lake. 

Leavinor our canoe on the bank of the stream H mile from the head of 
Long Lake, we commenced a portage to Miramichi Lake, the head of the 
little southwest branch of that river, on the south side of the dividing ridge. 
The portage follows an old Indian path, over a low mountain, which may 
be 500 feet above the level of Long Lake. The forest is composed of sprnce 
and birch. Three miles from the north end of the portage the path crosses a 
mountain stream flowing into Long Lake, and at about 4| miles the summit 
level is attained which is probably 600 feet above Long Lake. The ascent 
is gradual, and the plateau covered with a very fine forest of spruce and 
birch. The descent to Miramichi Lake is also very gradual and through a 
very fine forest. The whole length of this portage is about 8} milea. No 
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rock was seen in position, but numerous unworn white granite boulders 
render it probable that this dividing ridge is granitic. A few unworn 
boulders of schist, much twisted and contorted, appear on the south side of 
this ridge, shewing the presence of belts of that rock running probably 
parallel with the granite as observed on the South West Miramichi. Arrived 
on the shores of Miramichi Lake the Indians beg^n to construct a spruce 
bark canoe, which was finished and afloat in eight hours. Although it was 
only the 12th of August we were anxions to see if moose would respond to 
a call. Hardly believing that at this early period of the year any response 
would be made, and perhaps overcome with the fatigue of the portage, 
both the Indians and myself fell asleep on the beach, but were suddenly 
awakened by the splash and plunge of a moose which had answered the call, 
and approached through the shallow waters of the lake to within twenty 
yards of where we lay, when warned by a lull or change in the wind which 
enabled him to scent a suspicious object, he turned round and dashed away 
into the gloom before we had time to fire. 

The head of Little South West Miramichi Lake is very shallow, and much 
grown up with rushes and water lilies. The main body is about two miles 
broad and two and a half long. It contains at least fourteen islands, all of 
them of white granite. The outlet of the lake forms the beginning of the 
Little South West Miramichi, a river which here is full of micaceous schist 
boulders and ridges of the same rock, resembling the schist of the ITpsal- 
quitch portage. At the rapids close to the Lake, we caught numbers of fine 
trout, weighing from two and a half to four pounds each. Leaving the 
Indians to fish, I walked a mile or so down the stream, but finding it choked 
with boulders, and the ledges of micaceous schist continuing without 
change, the examination of the river was not pursued any further. Besides 
the trout mentioned above, large chub are numerous in the lake; we shot 
several duck, and on the portage a dozen partridge, and saw numerous 
moose, cariboo, and bear tracks. From these observations it will be inferred 
that the tract of country described, is still rich in game, the lumberer not 
having yet reached either Long Lake Portage or the country about Milpagos 
and Gulquac Lakes. There is, moreover, a largo vacant space on the Pro- 
vincial Map, east of the area described, which the Indians allege has not 
yet been visited by "white men.*' 

THE MAOAQUADAVIC AT VAIL'S TO ROIX STATION. 

from the Magaguadavio to the Dumbarton Station of the New Brunswick 
and Canada Baiiroad, the Lower Silurian rocks appear at long intervals 
aparty the road generally lying through a low and uncleared country, but in 
the neighbourhood of the Station, they have a strike 8. 60 E. with a dip to 
the N. JE. at an angle of 40.^ They present themselves here in the form of 
ferruginouB schist beautifully laminated. About three quarters of a mile 
north of the Dumbarton Station, there are some immense unworn masses 
of a eiliciouB schist, enclosing crystals of iron pyrites, and resembling in 

on 
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every particular a scbiBt seen od the South West Miramichi. (See page 45, 
for a description of the South West Miramichi.) Many of these boulders 
protrude from a gravelly drift, and they appear to form part of a series 
of glacial moraines subsequently covered with river drift. On the west 
side of the Digdewash, about one mile above the Station, a remarkable 
schistose porphyritic rock occurs, with a strike S. 65 £., and dip N. £. at 
an angle of 80^. It overlays a blue talcose schist with a N. E. dip. This 
schist contains highly ferruginous bands with layers of heematite. It is 
followed by black slates which appear in place some distance to the west of 
the Station, but boulders from these slates were seen in great profusion over 
the summit and sides of the hills a little to the southwest. These black 
slates differ, as already stated, in no observed particular from similar slates 
seen on the Nipisiguit. The occurrence of ferruginous slates with layens of 
hsematite above them, is also an exact counterpart of part of the Nipisigoit 
Series. Immediately in front of the Station the slates are much seamed 
with quartz layers, and quartz veins form a network between the layers. 
About five miles from Dumbarton ferruginous slates with bands of black 
slates were seen to form an anticlinal axis, and near Roix Road Station the 
blue slates, weathering grey, have a strike S. 60® W., with a vertical dip. 
It is also worthy of remark that near the Eoix Road Station boulders of a 
conglomerate similar to that which occurs on the Shiktehawk were noticed. 
These boulders contain fragments of red, green, and black slate, emerald 
green silicious pebbles, a few quartz and jasper pebbles. Their occurrence 
here shows probably the proximity of the upper member of the Quebec 
Group ; with these conglomerate boulders were also seen masses which were 
thought to be from a glauconite schist. 

UPPER FALLS OF THE MAGAGUADAVIC TO THE LOWER FALLS. 

Kear the Upper Falls of the Magaguadavic, about eight miles north of the 
village of Saint George, a gneissoid schist, interpenetrated with reticulating 
veins of quartz was seen dipping north at a high angle, and the white granite 
of Devonian age on which it rested was recognized in position about a milo 
further down the stream. The granite here forms high cliffs facing the easti 
some of these escarpments are from 400 to 500 feet high, and from their 
summits a very extensive and beautiful view is obtained. Part of Lake 
Utopia with its islands is seen to the east, and Mount Pleasant, estimated at 
upwards of 1300 feet in altitude, is clearly distinguishable some twenty five 
miles to the north. The valley of the Magaguadavic lies at the feet of the 
spectator, while to the south the village of Saint George, backed by the 
hills lying between it and the sea, appears in delightful contrast to the nearer 
range of granite hills, from any one of whose summits the different objeetB 
enumerated may be observed. The granite is exceedingly coarse, the 
crystals of quartz being more than two lines in diameter, the felspar, though 
weathering white, has a pinkish tinge which increases on progressing south- 
ward until the rock viewed from a distance looks rose-red. In all particulaiB 
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except the occasional occurrence of large crystals of white weathering fel- 
spar an inch and more long, the granite resembles the central range. When 
within about four miles of the village of Saint Qeorge, the rock assumes a 
gneissoid character with a strike nearly east and west, (N. 70 E.) and a dip 
to the south ; it is in fact a porphyritic gneiss, in which the felspar predomi- 
nates and the mica exists in very small quantity, the quartz crystals continue* 
ing large and well defined. The breadth of the granite probably does not 
exceed here three and a half miles. About two miles from Saint George, 
a Diorite succeeds the gneiss passing into a homogeneous slate. A mile 
north from Saint George th^ red felspathic schist, which appears for a long 
distance as a more or less precipitous escarpment on the road to Saint 
Stephen, here forms a magnificent *' bluff." The rock is very strong, and 
seen from the road is a striking object. Its general colour is rose-red. And 
where partly covered with green moss and grey lichens it presents at a dis- 
tance a picture of singular beauty, especially when lit up by the rays of the 
sun after a shower of rain. The contrast of the colours is so remarkable that 
this rock would form a favourite study for an artist in any country. The 
schist itself is not less interesting ; it has an east and west strike and dips to 
the south ; its upper portion is porphyritic and is probably a diorite. An 
intrusive green diorite appears on the southern exposure, but it was not 
traced to the summit. From this rock Lake Utopia is plainly seen, being 
not more than two miles from it. These green and red diorites resemble 
those on the Tobique and Campbell Rivers, and would probably form 
excellent materials for decorative arts. Some portions of the rock which 
had been submitted to glacial action, and the polished surf^es preserved 
by a thin coating of sand, were especially beautiful, deep red chrystals being 
imbedded in a light green or rose-red matrix. 

FALLS OF THE MAGAGUADAVIC. 

At the Falls of the Magaguadavic the slates have a general strike east and 
west with a southerly dip, but they have been subjected to some disturbance* 
The slates are succeeded by bedded diorites which from their hardness have 
arrested the retreat of the falls. Before the falls had reached the pool their 
retrocession must have been very rapid, as they then fell over fissile blue- 
black slates which appear just opposite the pool or basin below the mass of 
bedded Diorite over which the waters of the lower part of the fells plunge. 
These black slates have a strike nearly due east and west (N. 75® E.) with a 
northerly dip. They are first corrugated and very hard near to the Diorite, 
but they soon become fissile and expose large plane surfaces, and some 
bands are apparently fitted not only for roofing purposes but also for writing 
slates. The first band of slates is about 200 yards broad, this is succeeded 
by about 800 yards of Diorite, as exposed on the river bank ; the slates then 
come in again with the same strike but a southerly dip, showing an anti- 
clinal axis here. They are also blacker than before, and when wet appear 
intensely black ; they present a rough surface when freshly fractured, like 
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ack elates of the Nipisignii and the black slates near Dambarton. 
bh of these slates probably belong to that part of the Lower Silarian 
which is known as the Quebec Group, the resemblance of the black 
of the Magaguadavic to them is remarkable and suggestive. The 
bands of black slates easily break into rhombs, ane ferrnginouB, 
mctimes expose many square feet of plane surface with that peculiar 
less which distinguishes the black slates of the Nipisiguit 

CHARACTERISTIC STRATA BELONGING TO THE QUEBEC GROUP. 

great economic value of this series of rocks makes it desirable to 
as full a descriptive account of the strata which compose it as the 
of the present Report will permit. As the series in Kew Brunswick 
ely a repetition of what has been carefully studied in Canada, it will 
irable to incorporate the results of many years study of the mineral 
ters of these rocks by Professor Hunt. 

ss. — Great mattes of orthoclase gneiss * are met with in this scries. They are 
J fine-grained, and are more quartzoee than those of the Lauren tian system ; with 
he practiced observer will never confound them. The coarse-grained and porphy- 
Idish and white varieties are never met with, and the gneiss is generally of pale 
or greenish hues. In some cases, great portions of it are so destitute of marks of 
ition, that but for their relations to the adjacent beds, they might be taken for 
e masses. The mica is generally white or greyish, and in small quantity. 
\ found reposing <m the ffranite m New BruMtotck. 

ITHOSITE. — Rocks composed of triclinic feldspars, and representing the anortho- 
)f the Laurentian system, are common in this series ; they are, however, never 
crystalline, and are often compact. In some caaes the feldspar approaches to 
• to oligoclase in cemposition. Through an intermixture of hornblende, these rocks 
diorite.J 

ITK. — In the diorites of this series, the feldspar is sometimes the predominant 
One from Oxford was found, by analysis, to consist of sixty-four parts of albite, 
ty-siz of hornblende ; another contained seventy-four parts of a feldspar, which 
r albite in composition, but contained as much potash as soda. Others of these 
exhibit a predominance of hornblende, often mingled with a chloritic mineral, and 
be veritable greenstones; which, however, appear to be in all cases sedimentary 
They are frequently so finely granular as to appear at first si^'ht hoiiiu«reneous 
others they are rather coarsely crystalline, or sometimes porpliyritic, iVoni the 
i of large feldspar crystals — Common throughout tlie group in S( w Bransuiclc. 

DSITE (epidote AND QUARTZ).— Epidoto IS a characteristic mineral oi' «:Toat por- 

this scries. Sometimes it forms with quartz, a fine-grained compact rcjck. wliich 

in thick beds in the Shiokshock Mountains. At others, the cpid(jie i::i disscnii- 

nodulcs, in a fine grained silioious rock, which oftea becomes cbluritic or argilla- 

Common on the Upper Tobtquc, 



locLASE gneiss — Potash Felspar gneiss. 

thosite — A Lime Felspar Rock. 

te— A Rock comp »sed fhicfly of felspar and hornblende. 
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MiCA*BOC]L. — ^ThiB eoft grej sobifltoee rook, a bed of whick has been wrought as a 
Tariety of potstone, has nearly the oompoeition of a hydrous mica, irith only three per 
cent of alkalies, and fifty-one per cent of silica. — Nipwiguity Saint John River, 

MlOA-SGHiST.-^These mica^Bchists are yery rariable in their natnre, and often highly 
qnartzoso ; not nnfreqnently they have the aspect of what are called talcose slates, with* 
oat, however, containing any magnesia, and owe their peculiar characters to a mica like 
that of the precediDg rock, or to pholerite or pyrophyllite. Pholerite is sometimes foand 
iu a pore state, in fissures in the sandstones of this series ; and pyrophyllite forms beds, 
resembling steatite, in the same formation in the southern United States ; where it also 
occurs crystallised with quartz. 

LocalLties.-^i>e27tT< Elbow on the Nipisxguitj Saint John jRiver, Uptalquitch JJake, 
MUpago9 Lake. 

Argillitb. — ^The argillaceous rocks of this series present many varieties, from roofing- 
slates, and talcoid and plumbaginous shales, to others which are more or less chloritic or 
micaceous. Some specimens are remarkable from containing small oval masses of regular 
outline, consisting of orthoclase and quartz. Their exterior portion is generally of feld- 
spar, the centre being filled with quartz \ but sometimes the one or the other is wanting, 
and the kernels consist of quartz or of feldspar only. These oval masses, which are from 
ono-eighth to one-half an inch in length, have their greater diameters ^rallel. The rock 
might be called an amygdaloid. Some portions of these argillites are penetrated by small 
veins with quartz, chlorite, and bitter-spar, intersecting these slates. Compart the Red 
SttUei in next Chapter. 

LocaliUea. — Vall^ of Shiktehawk, of Beccaguimic, Jacksontown, on CampheU River ^ 
on the Nipi$iffn\t^ on the l/psalquitch, on the South West Miramichi, 

Iron-Schist or Itabirite. — Great beds of a rock made of scales of specular iron, with 
quartz and chlorite, are met with in the altered Silurian strata. They are sometimes rich 
iron ores, and at other times contain but small portions of the metallic oxyd. The spe- 
cular schists often include a portion of titanic acid, which is occasionally seen in the form 
of ruiile or of sphene, crystallized in veins, sometimes with feldspar. These rocks are 
apparently identical with the itabirite of Brazil. 

Localitieil. — On the Upper South West Miramichi^ CampheU River, 

DiALLAGS Bock. — Diallage is abundant, not only as a component of some ophiolites, 
but sometimes forming a rock, either by itself, or with a little mixture of an amorphona 
mineral, which approaches to pyrosclerite in its composition. 

Ghloritoid-Sghist. — Chloritoid is abundant in the quartzose mica-schists in this 
series. 

HoRinsLENDE RooK, WITH Garnets. — Beds of black crystalline hornblende rock, 
including small crystals of red garnet, occur with the serpentines of Mount Albert. Id 
many other parts, hornblende in the form of actinolite, or a tough, fibrous variety allied 
to it, forms beds of great thickness. 

Magnetic Iron in Dolomite. — Magnetic iron ore is often found in these rocks, in 
irregular beds or masses in Serpentine. 

Copper PYBiTXS.-^opper is abundantly dislributed in this formation. The ores are 
met with m quartzose, argillaceous, micaceous, and chloritic slates, in limestones, and in 
dolomites. The oopper in these strata seems to have been a contemporaneous deposit from 
aqueous solutions. Tattagouche — Nipisiguii, four miles above Pahineau Falls — At the 
Grand Fails — CampbeU River — Woodstock. 
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OLiTE (Serpentine.) — Under the name of ophioliie we include tlioee rocks whieli 
rpentine for their base. The normal ophiolites are nearly pure serpentine, while 
e mixtures of serpentine and carbonate of lime (calcareous ophiolites,) and others 
LC and magnesitic ophiolites ; containing respectively dolomite and^carbonate of 
ia, often in large proportions. All of these yarieties are met with in Canada, or in 
acent State of Vermont. These compound ophiolites are sometimes porphyritic 
e presence of diallage (the Italian gabbro). At other times, they have the aspect 
lomerates, exhibiting rounded or angular masses of pure serpentine of various sixes, 
3d in a dolomitic paste, itself more or less coloured by intermingled serpentine. A 
[tic ophiolite from Vermont has a gneissoid structure, due to the arrangement of 
italline magnesite spar, with lamellse of talc, apparently marking planes of stratifi- 

The ophiolite of Mount Albert is marked with red and green bands, which haye 
set of sedimentary layers ; and the relations of the ophiolite throughout this series) 
its outcrop has been followed for hundreds of miles, are always those o£ an inter* 
d deposit, and never of an eruptive rock. It occurs with dolomite, magnesite, 
, diorite and argillite, with each one of which it has been found in contact, and it 
ometimes to replace the other magnesian rocks. Its beds vary from a few yards to 
hundred feet in thickness. The colours of these ophiolites are of various shades 
1 ; generally much darker than those of the Laurentian series. A red colour some- 
ccurs in patches and bands, or pervades the whole mass ; this, in some cases, at 
due to an intermixture of red hematite. Foliated and fibrous yarieties (baltimoritc 
rysotile) are frequently found in veins in these ophiolites. Chromic iron is also a 
eristic mineral, in grains, or in interstratified beds or lenticular masses, often of 
ze. Magnetic iron occurs in these ophiolites, both in grains and beds, sometimes 
Dcnite. 

analysis of the serpentine of these ophiolites show them to contain from seven to 
cent, of protoxyd of iron, to which they owe their colour, besides small portions of 
>f chrome and nickel. These two metab often occur in the magnesian rocks of this 
n the form of chromic iron and sulphuret of nickel ; but are in many cases present 
gral portions of the silicate. This is true, not only of the serpentines, but of the 
} and actinolite rocks, and many of the dolomites and magnesites. It would seem 
rome and nickel were constant accompaniments of the magnesian deposits of the 

series. We have also detected these metals in the ophiolites of California, of 
J in Scotland, Cornwall, the Vosges Mountains, Mount Rosa and Corsica; while 
e wanting in the Laurentian ophiolites of Canada, and in specimens of serpentine 
orway, supposed to be of the same formation. 

LTITE. — Talc slates or schistose varieties of steatite are not unfrequcot. Those are 
nes nearly pure talc, and at others mingled with hornblende, in tlie form of aetino- 
with bitter spar. 

ORITE, (PoTSTONE.) — Sometimes beds of pure compact chlorite are mgt with in 
ocks. 

INESITE. 

OMiTES. — Limestones.— ^Dolomites, or magnesian limestones, are aluniflant in this 
and frequently accompany the ophiolites or serpentines into the composition of 
they often enter. These dolomites are generally ferruginous, often containiniL:: ^\<r[xi 
per cent, of carbonate of iron, and sometimes as much carbonate of DuinLraiuse. 
re often mingled with a portion of clay, or of silicioujj sand, and very fre(|uontly 
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become conglomerates, enclosing pebbles or rounded masses of pure limestone, and more 
rarely of sandstone, shale, or dolomite, in a paste of ferruginous red-weathering magnesian 
limestone. In some cases, these rocks have the composition of a true dolomite, in which 
the oxjds of iron and manganese replace a portion of magnesia. In others, the quantity 
of lime is not equivalent to the other protoxyd bases, and we have a passage to the mag- 
nesites already described ; which are rocks consisting of carbonates of magnesia and iron, 
with little or no carbonate of lime. Tho foreign minerals of these rocks are few in number ; 
eUorite, talo, hornblende, pyroxene and brown garnet are sometimrs met with, and a greon 
ohromiferous mica, probably allied to fuohsite, occurs in small scales, both in the magne- 
sites and in the dolomites. With the ferruginous dolomites, are often interstratified beds 
of pure limestone, which frequently enclose concretionary fibrous masses, made up of con- 
centric layers, like the recent deposits of travertine from calcareous waters. 

The conditions under which these dolomites and pure limestones are associated, are such 
aa to leave no doubt that they have been contemperaneous deposits and to forbid the notion 
of the formation of dolomite by any subsequent alteration of the limestones. — [See Geolo- 
gical ReporU of Canada for 1857 and 1858.] 

Deposits of Silica. — Deposits of silica, which are evidently of chemical origin, and 
which assume the form of homstone or jasper, as they include more or less argillaceous or 
ferruginous matter, are not unfrequent among the mechanical sediments of this series. The 
two specimens of sandstone from the unaltered strata of the Quebec Group at St. Nicholas, 
are supposed to represent the granitic gneiss of the altered portions of the same formation. 
The cement in some of these sandstones, is a feldspathic matter, rich in potash ; and the 
analysis of the rock, as a whole, gives a composition identical with the mixture of quartz, 
orthoclase, and mica, which constitutes this gneiss. The metamorphism of these aluminous 
rocks consists then, simply in the crystallization of the sillicates of alumina and alkali in 
the sediments, a reaction which has taken place at no very elevated temperature ; the 
alkaline sillicates and carbonates, by which the waters of these sediments are impregnated, 
aiding the process. At the same time, the reactions between the sillicious and argillaceous 
matters, and the earthy carbonates, in the presence of these alkaline solutions give rise to 

chlorite, and epidote.* 



* ProfcMor Steriy Iluot. — Descriptive Caulogae of a collection of the Economic Minerals of Canada, 
and of its Cbrystalhne Rocks, — J8C'^. 
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CHAPTER IX. 

THE QUEBEC GROUP,— (Continued.) 



Metalliferous Deposits in tlie Quebec Oronp of New Brunswick — ^Iron, Manganese, Copper, 
Antimony, Nickel, Lead, Zinc, Gold, Silver — Origin of the metallic deposits in this 
Group — Professor Sterry Hunt's Views — The Woodstock Iron Ores — ^Description 
of the Ores — Chemical Composition — Properties of the Iron — ^The Woodstock Iron 
Works — Opening for capital and enterprise in the working of these Iron Ores— 
Their extensive distribution — ^Their devolopment on the east side of the Saint John— 
On the Beccaguimic — Their associations with limestones for fluxing, fuel for smelting, 
labour, and their occurrence in a fine agricultural country — ^Their occurrence on the 
Shiktehawk — Three undulations on the east side of the Saint John have brought the 
ores to the surface — Vast importaiioe of these eres-*-Native silver in a jasper boulder 
on the Shiktehawk — Manganess and Copper Ores — On the Nipisiguit, Tatta- 
gouche, Campbell Blvers, Bull's Creek — Saint John — Professor Hunt's views respect- 
ing the origin of Copper in the deposits of the Quebec Group — AntIxMONy Ores— 
The ores of Prince William Pariah — Characters of the Dislocations — The Pits- 
Probable extent and richness of the ore — ^Nickel — Copper — Production and uses 
of Antimony — Lead Ores — Zinc Ores — Sequence of the strata in Canada — Island 
OF Orleans Series — Phillipsburo Series. 



METALLIFEROUS DEPOSITS AND METALS IN THE ROCKS SUPPOSED TO BELONQ TO 

THE QUEBEC GROUP IN NEW BRUNSWICK. 

I. Iron ; II. Manoanese ; in. Copper ; IV. Antimony ; V. Nickel, 
VL Lead ; VH. Zinc ; VHL Gold ; IX. Silver. 

The manner in which the metals of this Group have originated is of 
much importance in attempting to form an estimate of the commercial 
value of any deposit. It has been shown in the preceding Chapter, accord- 
ing to Professor Sterry Hunt, who has paid especial attention to this sub- 
ject, and the results of whose investigations form sonic of the most important 
contributions to Chemical Geology which have yet been given to the 
scientific world, that the metals seem to have been oriirinallv brouuht to 
the surface in watery solution, from which he considers thciii to have been 
separated by the reducing agency of organic matter in the form of sulplui- 
rets, or in the native state and mingled with the contcin}>oraiuoiis sodi- 
ments, where they occur in beds, or in disseminated grains I'ui ininir /nP- 
bands^ or, as at Acton, are the cementing material of couglonioratos. 

During the subsequent metamorphism of the strata, these nictallic matters 
being taken into solution by alkaline carbonates or sulphurcts, have Ixon 
redeposited in fissures in the metalliferous strata, forming veins, or a-cond- 
ing to higher beds have given rise to metalliferous veins in strata not thorn- 
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selves metalliferous. The intervention of intense heat, sublimation and 
similar hypothesis to explain the origin of metallic ores, Professor Hunt 
conceives to be uncalled for.* 

THE WOODSTOCK IRON ORES. 

These ores are vast sedimentary deposits many feet in thickness, inter- 
stratified with red and green argillites, or with calcareo-magnesian slates, of 
a red or green, or mottled red and green colour. The ores vary in com- 
position, being both red and black, the black is sometimes feebly magnetic, 
but it derives its colour more from the presence of manganese than from 
the black magnetic oxide. The red ore is an impure hsematite, containing 
besides the peroxide of iron, some carbonate of the protoxide, and from otie 
to six per cent, of manganese ; it is often seamed ^nth thin layers of 
graphite. The most characteristic of the earthy admixtures, are from two 
to five per cent, of magnesia, and from .064 to nearly two per cent, of 
phosphoric acid. The mean of eight analyses gave 32 68-lOOths per cent, of 
iron from the ores worked at the furnaces. Some of the samples yielded as 
high as 48 per cent, of metallic iron, others as low as 19 per cent ; 32 per 
cent, appears to be about the general average as shewn in the accompanying 
Tables, when the extremes are thrown out and the mean of the remainihg 
six analyses is taken. 

The slaty ores are Often concretionary,! showing layers of small circular 
or eliptical spaces regularly distributed in lines parallel to the stratification. 

Table ihowing the Chemical Componiiion of Eight Samples of the Woodstock Iron Ores.\ 
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Peroxide of Iron 

Protoxide " 

Alumina 

Oxide of Manganese, 
Peroxide ** 

Lime 

Magnesia 

Potasli 

Soda 

Sulphuric Acid 

Phosphoric Acid 

Silica 

Gar. Acid and Water, 



Metallic Iron. 



49.357 


47.868 


89.285 


67.857 


42.587 


27.143 


50.000 


1.412 


2.140 


1.140 


1.070 


— 


traces 


2.400 


6.200 


3 924 


3.116 


2.004 


6.412 


10.742 


6.114 


4.784 


6.110 


5.872 


0.976 


2.140 


6.172 


3.742 


-M. 


— 




— 


8.740 


— 


— 


2.014 


1.004 


1.120 


0.887 


1.074 


5.964 


1.146 


8.911 


5.016 


4.602 


2.940 


6.107 


2.057 


4.072 


0.886 


0.972 


0.702 


0.744 


0.217 


0.884 


0.214 


0.692 


0.671 


0.512 


0.631 


0.202 


0.772 


0.206 


0.798 


0.596 


1.274 


0.588 


0.977 


0.842 


0.5^2 


1.324 


0.977 


1.389 


0.064 


0.880 


1.924 


1.062 


22.021 


16.842 


25.964 


5.680 


22.420 


84.214 


19.842 


7.621 


13.890 


14.964 


5.609 


8.974 


10.286 


10.630 


100.000 


100.000 


100.000 


100.000 


100.000 


100.000 


100.000 


34.867 


85.147 


28.377 


48828 


30.000 


19.000 


86.848 



85.714 
5.100 
6.076 
6.840 

0.762 
4.216 
0.887 
0.642 
0.764 
1762 
26.600 
12.678 

100.000 
28.927 



Mean of the eight 32.683. 



# On some points in American Geology. American Joarn«|oi| Science, May 1861. 
f Compare with " Argillite," page 157. • 

% This Table was kindly given to me by Norris Best, Esquire, one of the proprietors of the Woodstock 
fron Works. The analyses were made in England by chemists of known reputation. 
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CHARACTER OF THE IROV. 

iron produced at the Woodstock Iron Company's Furnaces is of a 

uperior quality. Its colour is silver-grey ; its density is equal to that 

le varieties of the best hammered iron ; it makes excellent steely and 

868 great toughness or resisting power. 

resistance in tons per square inch of — 

Yorkshire Iron, is 24.50 tons. 

Derbyshire " 20.25 

Shropshire " 22.50 

StoflFordshire " 20.00 ** 

Woodstock " 24.80 " 

presence of phosphoric acid in iron without manganese, renders the 

" cold-short,*' that is, brittle when cold ; but if the metal be alloyed 

napganese, the two foreign elements combined appear to give it a 

iegree of ductility ; manganese alone is not thought to improve the 

^ of the iron. It has been suggested that the Woodstock iron owes 

at resisting power to the large quantity of carbon it contains ; this 

lowever, is not in accordance with the experiments at Shoeburyness. 

on plates which contained the largest amount of carbon were the 

easily fractured, a large percentage of carbon (0.23) causing brittle- 

The composition of the plates* which afforded the greatest resistance 

jussion, with regard to foreign substances, was as follows : — 





Carbon. 


Sulphur. 

• 


■ 

Phosporous. 


Silicon. 


Manganese. 




0.01636 
0,03272 
0.0486 


0.104 
0.121 

m 

0.118 


0.106 
0.173 
0.228 


0.122 
0.160 
0.174 


0.28 




0.029 




0.250 







►mparatively large amount of Carbon gives strength to resist tension 
mpression, but not concussion or the force of impact.f 
le, however, the quality of the Woodstock iron is no doubt excellent, 
IS probable that the estimation in which it is held by the Proprietors 
Works is a little too exalted, if the following statement in Professor 
8 Report correctly expresses their opinions: — "The proi)riotors," 
rofessor Bailey, ''believe the iron thus wrought to be superior to 
h, Russian and East Indian pig iron, and draw their comlusious from 
t that one cubic inch of the Woodstock metal will wciirli at least 22 
it. more than either of the above, and is something like 21) pi^- ecril. 
: than the most of the Scotch brands."! 

I hammered plates manufactured at the Thames Iron Works ar«' made in tlie 
g manner: — " Scrap iron of the best deflcription is carefully selectid .ukI cloam'l. 
immered into a bloom, and then rolled into bars 6 inches broad, aud 1 inch thick ; 
irs are cut up, piled, and again hammered into a slab; several of those slabs are 
ther, heated and hammered to the form required, and this process bcint: ie})euted 
5 goes on gradually increasing to the length required." 
airn. I Report on the Mine? and Minerals of New Briin«\vick, page 'r 
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1. The specific gravity of common Scotch Iron, varies from 6.9 to 7.1. 

2. That of pure iron is 7.8. 

3. Of the best razor tempered steel 7.84. 

4. Boiled and hammered iron 7.9. 

An increase in weight equal to 26 per cent, would make the specific gra- 
vity of the Woodstock iron 8.82, or higher than that of copper, (assuming 
±he specific gravity of the " Scotch brands " to be 7.0), and about 12J per 
oent. higher than the best razor tempered steel. As this specific gravity for 
iron of any description manufactured or unmanufactured is wholly unprece- 
<iented, we may suppose that the above estimate is too high. 

CAPACITY OP THE WOODSTOCK IRON WORKS. 

The capacity of these works, with one furnace in operation (apd one in 
process of erection), is stated to be six tons and a quarter of iron a day ; 
the furnace continues in blast for about twenty-four weeks, six weeks being 
riequired for the necessary half yearly repairs, so that the actual producing 
time is about 43 weeks in a year, this would give, at 50 tons a week, the 
product of one furnace, about 2,150 tons per annum. Eilch of the British 
Iron Clad Frigates require from 800 to 1,050 tons of iron for plated, so that 
the two furnaces, which may be supposed to be in operation in the early part 
of 1865, would not be able to supply more than enough iron per annum to 
cover four first class frigates. At this rate it would take two or three 
generations to remodel the Briti&h !N"avy. Whenever the demand is made, 
however, and there is a demand for far more than can be supplied, there is 
ore and fuel enough for fifty furnaces, for on the east side of the River Saint 
John, the country is still an unbroken forest, except on the borders of the 
streams. Hitherto, the entire product of the one furnace in operation would 
be suflGlcient only to protect two frigates per annum, we must therefore receive 
the statement that ^^ the British Government uses chiefly the Woodstock 
iron for the manufacture of the plates,'* — cum grano salts. * 

ifTo doubt it would be extensively used in the British and some foreign 
navies, if enough iron could be obtained with sufiicient despatch. There is 
a splendid opening for the employment of capital in this direction, and ore 
and fuel in abundance for many years to come. The whole question is one 
of very considerable interest and will bear the strictest scrutiny.f 

* C. H. Hitchcock — ^Second Annual Report upon the Natural Hifltory and Geology of 
the State •£ Maine, 1862, page 414. 

f In a Report presented to the Woodstock Athenaeum, February 11th, 1862, it is said — 
** The following statistics regarding the present works, and the extent of the iron beds 
have been kindly furnished by Mr. Noirris Best, Miinager of the Charcoal Iron Works at 
Upper Woodstock. The qiiantity of wood required for the operations of these works in 
18M is estimated at 12,000 cords, which will strip say 400 acres. Evidently with this 
eonsomption annually added to that necessary for the ordinary purposes of the County, 
wood must go up in price, and the expense of producing Charcoal Iron must be increased. 
But the present works furnish a very considerable addition to the business of the County, 
and would provide an item in Railway traffic of no small importance. The estimated 
production of pig iron for 1864 is 2JdO tons, employing at the mines a^d about tha 
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DISTRIBUTION OF THE ORES. 

The red and green slates with which this ore is interstratified are very 
widely distributed, as already stated, in a northeasterly direction, extending 
in fact as far as the Nipisiguit, a distance of more than one hundred and 
twenty miles. It is probable that owing to local disturbances there will be 
large breaks in these deposits, and the ores may not be found equally rich 
throughout the distribution of the red and green slates, but they are known 
to occur in inexhaustible quantities on the east side of the Saint John, where 
they appear in probably greater force than at Jacksontown, on the west side 
of the river, from which the Woodstock Iron Works are supplied. 

The first Iron Ore Bed on the east side of the Saint John, seen this 
summer, was on the farm belonging, to Mr. B. Thomas, IJfo. 1, on the south 
side of the Beccaguimic. This is probably the same bed or one of the series 
which occurs at Jacksontown. The ore as it appears on the surface of the 
ground is very black, containing apparently a considerable proportion of 
Manganese. The red slates with haematite were observed in position with 
a strike N. 60° E. or from N. 50° E. to N. 60° E. The red and green slates 
have here a breadth of about one quarter of a mile, the dip is vertical where 
observed. The iron ore was seen to occupy more or less of 90 yards in this 
vertical section. 

Two miles and three quarters from the Saint John, and within half a mile 
of the Beccaguimic, the red slates cross the road. 

On the road to the Limekilns at Pole Hill, which is marked on Mr. Wilk- 
inson's Map, red slates, which are probably another undulation of the same 
beds, cross the road about 250 yards from the Beccaguimic road. 

On Mr.. William Clark's lot, through which the Pole Hill road passes, 

famace and works seventy five men. Twelve teams, with their drivers, find constant 
employment in hauling the ore, while to cut the wood requires say one hundred and fifty 
men for twelve weeks ; and to haul it some sixty teams and their drivers for the sasoe 
length of time. The down freight of the pig iron for 1864 is estimated at $5,500. 
During the winter the iron, in order to keep up a regular supply for the Engl^^ 
market, has to be hauled on sleds to the Houlton lioad Terminus of the Saint Andrei 
Railway, a distance of nine miles, thence sent hy Railway to Saint Andrews; and fr^^ 
that place shipped hy schooner to Saint John ; and every ton thus transported fr*^^ 
Woodstock to Saint John, costs one dollar and twenty five cents additional. Witl^ ^ 
Railway communication hetween Woodstock and Saint John, the iron could he sent '^^ 
tvo dollars throughout the year, and thus on one half the quantity produced there wc^'^ 
he a saving in transport within the Province of one dollar and a quarter per ton. The 
freight for the Works is estimated for 1864 at $4,500. Thus for 1864, from the w(^ 
of the Iron Company alone, the proposed Railway would receive a trafiic at present wo 
$10,000. 

Mr. Best states to your Committee that if there were continuous Railway communicai 
from Saint John to Woodstock, so that mineral coal could be delivered at the works a 
rate of 1} cents per ton per mile, it could be used profitably for iron smelting in t^^ 
County ; and that every description of iron, whether for the varied uses to which malleal^ 
iron is put, or for castings, could be produced in Carleton County and sent to Saint Jo! 
at a price so low as to compete successively with English and Scotch irons. In fact, t 
result would be that three fourths of the import^tiop of British and Foreign iron wovt- 
peas^/' 
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about 5J miles from the River Saint John, the red slates with black iron 
ore are seen in places on the west side of the road. These arc, most probably, 
the Jacksontown beds brought to the surface by a third undulation. 

A broad band of Jimestone deeply creviced, occurs within a mile to the 
southeast of these iron deposits. ' It is from this source that the lime for 
smelting purposes at the Woodstock Iron Works is obtained. 

Limestone is said to be found also on Lot N, belonging to W. O. Clarke, 
on Gin Brook, this is probably the same bed as the one just noticed, brought 
to the surface by the same undulation which revealed the presence of the 
first belt of iron ore noticed on the Beccaguimic. The order being — 
I. Red and green slates with iron and Manganese ores. ..Beccaguimic. 
n. Limestone Gin Brook. 

in. Red and green slates with iron and Manganese ores... Cooke Lot. 

IV. Limestone Pole Hill. 

A band of black iron ore crosses the Portage Road on the Ujpper Shikte- 
hawk, about 7J miles from the River Saint John ; it has a strike N. 60° E. 
dip N. E. The red slates with which it is associated are near at hand, cros- 
sing the portage road a short distance in advance. The quantity of ore on 
this road is very considerable, but persons familiar with the country state 
that two or three hundred vards in the woods south of the road, the iron 
ores are much more abundant, and two miles from the same locality there 
is abundance of limestone. 

The new settlement of Glassville must be situated on or near a band of 
these slates, for though not seen in position the debris was recognised at 
the bend of the North West Branch of the South West Miramichi. 

IMPORTANCB OF THESE IROK ORES. 

It appears clearly established that on the east side of the Saint John there 
are not less than three undulations which have brought up the red and green 
slates with their iron ores and associated beds of limestone. These immense 
deposits of ore occur in a country possessing an excellent agricultural soil, 
a splendid forest of birch, beach, spruce, and maple, and limestone in abund- 
ance. It will not fail to be noticed that these are elements of local industry 
belonging to the highest class. For the ore yields an iron of very superior 
qaality, which has been thoroughly tested in the United States and in Eng- 
land, and if it be considered advisable to smelt it on the spot there is abund- 
ance of timber for fuel, lime for fluxing, labour for collecting the ore and 
preparing the fuel, and an excellent agricultural country as the basis of the 
whole industrial system. Now that this iron has met with so -much favour 
in England, it is not improbable that it may yet be profitable to export the 
best quality of ore from those beds which are near to the Saint John. 
Under any circumstances it is probable that in a short time the abundance 
of fuel, either as coal, or gas from the highly bituminous shales of Sussex 
Vale, both of which are cheaply procurable in the lower portion of the river,* 



* S«« Chapter VI. for a defcription of gat furnaces. 
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will render the constructiou of gas furnaces for obtaining iron of a very 
superior quality a matter of pecuniary advantage and provincial iraportance. 

Hed slates were seen on the southeast side of the axis, within ten miles of 
Boiestown on the Miramichi, but they were not specially examined for iron 
ores. Higher up the river the I'ocks are very ferruginous, but no details can 
be given respecting them. 

FUEL AND ORE. 

In Derbyshire (England,) the following is the proportion of ore and fuel 
consumed, and metal produced : — 

V/A^, ••• •.. ••• 

Mineral coal, 

Metal produced, 

In Staffordshire : — 

V/AC, ••• ••• ••• ■ 

Mineral coal, 

Metal produced. 

In Dordogne, (France) : — 

V^ 1 0« ••• ••• ••• • 



Charcoal, 

Metal produced, 

"Woodstock, N. B. : — 

V^ 1 c, ••• ••• ••• • 

Charcoal, 

Metal produced. 

This estimate is based on the statement kindly made by one of the pro- 
prietors, Mr. Norris Best, in a letter addressed to me under date 11th Feb- 
ruary 1865. 

Mr. Best states that the average proportion of materials used during the 
past year has been as subjoined : — 

v/re, ... ... ... ••• ••. ••. jLJ.c3u IDS. 

Limestone, ... ... ... ... ... 50 ^^ 

Charcoal, 20 bushels. 

The average yield of the ores is assumed to be 30 per cent, of pure metal. 
{See Table of Analyses, page 161.) 

Then 1,180 lbs. of ore will yield 864 lbs. of metal, or one ton of 3,240 It*, 
will require 3.83 tons of ore, and 126 bushels of charcoal, which at sevdi^ 
cents a bushel, the price Mr. Best states he is paying on the 11th Febrna^i 
will cost $8.82, which is the actual cost of fuel, per ton, according to HhoVe 
data. 

At Dordogne, the cost of charcoal for the J)roduction of one ton of iron i* 
at the least $11.60 cents; and in France, generally, the average price of 
charcoal would raise the cost of every ton of Iron to $14."80 for chareoal fiad 
rione. 



2 tons 12 cwt. 


2 " 


1 ** 


2 tons 7 cwt 


2 " 8 " 


1 " 


2 tons 7 cwt. 


1 " 8 " 


1 " 


3 tons 6 cwt. 


126 bushels. 


1 ton. 
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For the farther conversion of cast iron into wrought iron, there is required 
in England about one ton and one third of cast iron, and from two to two 
and a halftone of mineral coal are consumed, while the same amount of the 
caat iron of the Dordogne requires to convert it into a ton of wrought iron, 
one ton and a half of charcoal. In England, a ton of wrought iron requires 
about five tons of mineral coal for its fabrication. In France, a little over three 
tons of wood charcoal at $11.60 a ton, the minimum price of charcoal there. 

It is clear that the price of charcoal in the vicinity of Woodstock will rise 
in the course of a few years, and then the question of a supply of fuel for 
sfiielting purposes will have to be vigorously met, or as in Canada, it will 
be necessary to move the furnaces where ore and fuel are still abundant, 
without the construction of a Railway enables coal to be delivered at a rate 
sufficiently low to admit of its being used for smelting purposes. But there 
are other parts of the Province where ores of iron and fuel exist in abundance 
together, and where gas fuel can be employed with advantage. 

M. chekot's pbocess with gas fuel. 

In 1857, Professor Hunt called attention to the new metallurgical processes 
of the late Adrien Chenot, which attracted in a particular manner the attention 
of the Jury of the Palace of Industry at Paris in 1856, who awarded to the 
inventor the Qto\d Medal of Honour. M. Chenot there exhibited a series of 
specimens serving to illustrate the processes which bear his name, and 
which have been the result of extraordinary labours on his part, continued 
through twenty five years. 

M. Chenot employs gas fuel, generated from the poorest description of coal, 
or from any source capable of producing carbonic oxide. One mode of 
forming this gas fuel has already been described in a previous Chapter, in a 
notice of the regenerating gas furnace, page 106. According to Professor 
Hunt, the methods invented by the late Adrien Chenot for the reduction of 
iron ores and -the fabrication of wrought iron and steel, constituted in the 
opinion of one^eminently fitted to judge the case (M. Leplay of the Imperial 
School of Mines,) the most important metallurgical discovery of the age. 

It cap not fail to strike every unprejudiced reader that these facts are of 
the utmost importance. to the manu£EUituring industry of this Province. It 
has been shawn that in the valley of the Kennebeccasis, and eastwards towards 
Westmorland there, is a great development of Albert Shales, eminently 
a^pt6|4 for the manufacture of gas fuel ; iron ores are abundant in the same 
valley,. either in the form of bog ores or nearly pure magnetic ores in Springr 
fi^ld; under such conditions there is no reason why Kew Brunswick should 
not soon beppme an exporter rather than an importer of iron in all its mul- 
tifaroQS. forms. 

The processes of M. Chenot are now (1857) being applied to the fabrication 
of steel at Clichy near Paris. The iron ore is imported from Spain, and 
notwithstanding the cost of its transport, and the high price of fuel and 
laboar in the vicinity of the Metropolis, it appears from the data furnished 
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by M. Chenot to the Jury at the Paris Exhibition, that steel is manufactured 
by him at Clichy at a cost which is not more than one fourth that of the 
steel manufactured in the same vicinity from the iron imported from Sweden. 
JN'earBilboa, in Spain, at the works of Villalonga & Co., they are enabled to 
fabricate the metallic sponge at a cost of 200 francs, or $40 the ton, and the 
best quality of cast steel at 500 francs, or $100 the ton of 1000 kilograms, 
(2,200 lbs. avoirdupois) notwithstanding the high price of fuel. M. Chenot 
stated to Professor Hunt that the conversion of the ore to the condition of 
sponge is effected with little more than its own weight of charcoal. 

THE SWEDISH GAS FURNACES. 

The subject of gas furnaces in which any kind of fuel may be used, and 
for which, as already stated, the rich bituminous Albert shales are particularly 
adapted, has engaged the attention of the most prominent iron manufacturers 
in England, France, Sweden, and Prussia, In the United States the 
abundance and cheapness of mineral fuel has hitherto prevented attention 
being directed to this important itnprovement in metallurgical arts, and 
indeed in all those departments of industry which require very elevated 
temperatures. The Swedish gas furnace uses peat as the fuel, models of 
their improvements were exhibited at the International Exhibition in 1862. 
The old fvrnace so commonly used for smelting iron ores^ and the reverberatory 
furnace are really nothing more than clumsy and imperfect ga^ fumaceSj where on 
enormous amount of heal is allowed to escape and more than twice as much fuel is 
used as the operation requires. The following short description of the Swedish 
gSLQ furnace may be acceptable, and when considered in connection with the 
brief details given respecting M. Chenot's process, and the Regenerative gas 
furnace of Mr. Siemens, described on page 106, the wide field open for 
industry in this Province will not fail to attract the attention of thinking 
men, the more especially when it is remembered that a nation's industry 
and manufacturing status is measured by its production of iron. 

Improved Furnaces, — " In the Swedish department specimens of iron were 
exhibited made with peat as fuel ; and in the Italian department steel was 
shown made in a gas-puddling furnace with the same fuel. The furnace 
in which peat is thus made available for metallurgical purposes, although 
not easily described without diagrams, is still so well worthy the attention 
of those interested in economizing fuel, that we make the attempt to render 
its structure intelligible to the general reader. We must assume, in the 
first place, that he is acquainted with the forn^ and action of a common 
reverberatory furnace such as may be seen in operation in many parts of 
the country. Instead of the usual fire-place, there is what is called the 
" gas generator.'* This consists of a circular chamber of fire-brick several 
feet deep, and two or three feet in diameter, closed at the bottom^ and 
having a hopper at the top, through which fuel is supplied. This chamber, 
at a certain height from the bottom, is in direct connection with the body 
of the furnace, so that flame may issue as freely from it as from the fire- 
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)lace of an ordinary revcrberatory furnace. In the sides of the generator, 
it a certain distance from the top, is a series of three or four small, round 
loles on the same level, and at some distance lower down is another similar 
jBiies of round holes. These holes are for the passage of the air intended 
'o support combustion in the interior of the generator, which is blown in 
either by a fan or some other convenient blowing-machine. Now, when the 
generator is full of incandescent fuel, and air is injected through the lateral 
boles, carbonic oxide gas is copiously produced and passes into the furnace, 
Eis there is no other place of egress, the hopper at the top being supposed to 
be shut. As it escapes from the generator, it is met with a current of heated 
air, or, as it technically termed, " hot blast," which is injected downwards 
from the roof of the furnace at or near its junction with the generator, 
either in several jets or one continuous sheet. The carbonic oxide while 
Btill hot is ihxxs burnt, and the heat developed is sufficiently intense even to 
melt wrought iron by the hundred weight The air which supplies the 
generator is also previously heated ; and in the Swedish fornaces the appa- 
ratus for heating the blast consists of a series of cast-iron pipes fixed at the 
lower part of the stack. Ilence only the waste heat of the furnace is 
employed for this purpose. It is usual to place a hollow cylinder of iron 
round the generator, so as to leave a closed space between its internal 
surface and the exterior of the generator ; and into this space the hot blast 
is introduced, whence it passes through the two rows of holes previously 
described into the interior of the generator. The atmosphere of such a 
furnace can be rendered either reducing or oxidizing at will by regulating 
the amount of blast At the bottom of tlie generator is a door, by means 
of which the ashes or clinker from the fuel may be withdrawn."* 

PROBABLE CAUSE OF THE SUPERIORITY OF THE WOODSTOCK IRON. 

Different ores of iron make very different kinds of steel, notwithstanding 
the most careful manipulation and scrupulous attention to the manufacturing 
process in all its stages. Until M. Chenot had investigated the subject, it 
WAB but very imperfectly understood, and the difference in the steel and iron 
produced was frequently stated to be due to the presence 6f some foreign 
body such as manganese or phosphorous, or silicon or excess of carbon. Ac- 
cording to M. Chenot the nature of the ore has much more to do with the 
o[oality of the metal than the mode of treatment, and the steel producing capa- 
nty of any iron is measured by the quantity of carbon which it can absorb 
before losing its malleability and degenerating into cast iron. 

The iron of Sweden and the Ural Mountains, after taking up six per cent, 
of carbon, yields a metal which is still malleable, while that of Elba with 
four per cent becomes brittle and approaches cast iron in its properties. 
The ores of Sweden and the Ural are famous for the excellent quality of their 
8teel ; the ores of Elba yield a very superior iron, but are unfit for the fabrica- 
tion of steel. 

* Annual of Scientific Discovery. 1863. 

22 



170 MAKQANESB ORES — COPPER ORES. 



It is a highly important fact that the Woodstock ores, which contain a 
considerable proportion of manganese, .phosphorous, and silicions matter, 
should produce an excellent iron capable of being made into excellent steel, 
and we may, in the absence of definite experiment, conclude that it derives 
these valuable properties from the large amount of carbon it is capable of 
combining with, without degenerating into cast iron. 

Hence, even should the price of charcoal rise considerably higher than it 
now is in the vicinity of the works, the remarkable quality of the ores will 
still yield a remunerative return ; and it will become a question of simple 
arithmetical calculation whether it will be most economical to bring the 
ores to the fuel or the fuel to the ores. 

MANQANBSE. 

The diffusion of the black oxide of manganese through the ferruginous 
beds which have just been described, will appear upon an examination of 
the table of analyses on page 161. Some of the ores it will be observed con- 
tained nearly seven per cent, of this metal, and from a cursory examination 
it appears not improbable that beds of ferruginous manganese may be found 
associated with the iron ores. On the South West Miramichi, the presence 
of manganese is indicated in several places by beds of black gravel in which 
the cementing material is the black oxide of this metal. Specimens of 
manganese were shown to me which were said to have been taken from beds 
on the east side of the Saint John, about 13 miles above Woodstock. On 
the Tattagouche, the black oxide of this metal is tolerably abundant, and 
the purple slates on the Nipisiguit show that the area over which it may be 
looked for with probable success is large and not inaccessible. Considerable 
quantities of manganese were formerly exported from the Tattagouche Mines. 
The development of these and several other mineral deposits in the Province 
is due to the energy and zeal of Mr. Stephens, of Woodstock. 

COPPER ORES. 

Judging from the wide dissemination of Copper ores in the Quebec Group 
of Canada, it appears at the fi/st blush singular, that more extensive deposits 
of this metal should not have been discovered in rocks of the same age in 
Kew Brunswick ; yet, when it is considered that the copper ores of Lower 
Canada have only recently been worked on a large scale, it is not surprising 
that a similar sparsely peopled area in Kew Brunswick, by far the greater 
portion, indeed, being still a thickly wopded wilderness, should have given 
but very little evidence of the presence of the metal in remunerative abund* 
ance. It is unfortunate that all the works which have been undertaken for 
the extraction of Copper in the rocks of the Quebec Group in this Province 
should have been temporarily abandoned. 

Here, as in Canada East, the copper appears to have been originally 
deposited with the sedimentary rock in which it is found, being afterwards 
segregated in veins or bunches, or remaining diffused throughout the country 
rockr 



ATMOSPHERIC INFLUENCE ON VEINS AT THE SURFACE. l7l 

On the Tattag6ucbe the original matrix of copper appears to be the red 
slates, which also carry the iron and manganese ores ; at the Falls of the 
Nipisignit it is a porphyry ; and lower down the river, some four miles above 
the Pabinean Falls, copper ores occur in green slates. On Campbell River 
they are contained in a diorite ; at Jacksontown, the red and green argillites 
sometimes shows ores of copper. On Bull's Creek, they occur in a diorite, 
also in a green talcose schist, at Bedell's Cove, near Woodstock, the mother 
rock was not seen,* but the copper is associated with much iron pyrites. 
On the east side of the river, on Mr. Connell's farm, small quantities of sul- 
phuret and purple copper have been found in a vein of iron pyrites pene- 
trating a green silicious rock intcrstratified with green talcose and ferru- 
ginous slates. 

In the neighbourhood of Woodstock copper ores appear to be widely dis- 
seminated, and from the appearance of the ores obtained from Mr. Stevens' 
mine on Bull's Creek, at Bedell Cove, and at Mr. Connell's vein, it seems 
probable that remunerative deposits will be found in that vicinity. But in 
order to form an opinion as to their commercial value, the rocks of that 
neighbourhood must be carefully studied in connection with the supposed 
origin of the copper deposits in these ancient sediments. (See page 145.) 

CHANGES AT THE SURFACE OF A VEIN. 

The change which is often observed to have taken place at the surface of 
metalliferous deposits is sometimes very considerable, and may penetrate to 
a great depth. In other instances the vein stone is harder than the country 
rock, and has resisted the decomposing influence of the atmosphere and 
water. 

Among numerous illustrations which have come under my notice during 
the past season in this Province, the following are perhaps the best illustra^ 
tions : — 

I. The Antimony lodes of Prince William ; these in most cases are per^^ 
fiistenty and the lodes are stronger than the country rock, they have resisted 
decomposing influences, and stand out from the surface in the form of ridges. 

XL The beautiful ochres on Frye's Island indicate a complete and deep 
decomposition of the veins, the influence of decomposing agents has pene* 
trated many feet into the lodes. 

m. Some of the copper lodes at the Vernon mines have been much decom- 
posed, what is there termed 'the green vein shows decomposition to a 
considerable depth, the resulting ore is the green carbonate. It changes 
gradually to the sulphuret, and at a depth of 25 or 30 feet will probably 
disappear altogether, giving place to the sulphuret. 

TV. The copper ores in the green slates above the Pabinean Falls on the 
Ifipisiguit are replaced to a considerable extent by "gossan," but it is 
probable that at the depth of a few feet the gossan will gradually give place 
to copper pyrites. The same remark applies to some ores near Woodstock. 

* TheM Taat ntmed localities have been opened by Mr. Stephens of Woodstock. 
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The explanation of these changes is simple. Copper pyrites is compose 
of sulphide of copper and sulphide of iron, (two parts copper, one pa^ 
sulphur, associated with two parts iron and three parts sulphur.) By conta.c 
with air and moisture, the copper pyrites is decomposed, the iron remaic3 
behind as an impure hydrous oxide or gossan. The copper is frequentM 
removed from the surface by water after having been converted into tin 
soluble sulphate, the sulphuric acid being derived from the oxidation of tti 
Rulphuret of iron, the original ore. At depths remote from atmospheric i^ 
fluences the copper pyrites remains intact, hence the reason why lodes whic^] 
show much gossan at the surface gradually change in character, yieldii^^ 
more and more copper ore, until the gossan is altogether replaced by the 
original ore of the lode. 

TUE AKTIMOXT DEPOSITS OF PRI^^CE WILLIAM. 

The most important deposits of this metal are in Prince William Parish. 
It has been stated that this ore also exists on the northwest side of the gra- 
nitic axis, about thirteen miles from Woodstock, but nothing is known of 
the extent of this deposit. Fine specimens of ore have been presented to 
me from a vein near Canterbury Station, on the Saint Andrews Railway, 
but the precise locality where the ores occur was not given. 

From a trial survey which was made some years since as far as the Pokiok, 
for a Railway from Fredericton to Woodstock, it appears that the elevation 
of the Prince William deposits above the sea is about 460 feet. The survey 
crossed the road leading to Lake George, a short distance from them, at an 
elevation of 477.97 feet. The greatest altitude over which the Survey pas- 
sed between Lake George and the Mines being 490 feet. Lake George vb 
442 feet above the sea, and about 400 feet above the Saint John River, where 
the ore is shipped. 

As these deposits of Antimony are very remarkable and give promise not 
only of remunerative results to the present lessees, but of important advant- 
ages to the Province, leading to the expenditure of capital and the profitable 
employment of labour, I have given special attention to them, and have 
endeavoured to supply as full a description of the works now in operation, 
of the results which have already been obtained, and of the prospects in 
view, as the limits of a preliminary Report would permit. 

The development of these deposits has been almost altogether confined, 
latterly, to the operations of the Brunswick Antimony Company, the woita 
on a neighbouring lease, owned, I was informed, by Messrs. Hibbard k Co. 
of Saint George, having been for some time suspended, but for what reason 
I could not learn, certainly not on account of the paucity of the mineral on 
their property, as a cursory examination satisfied me of its existence over 
wide areas. 

In the vicinity of the Antimony Mines in Prince William, the rock is a 
raagnesian slate, interpenetrated with quartz veins. The roof or hangioS 
wall of the lodes is frequently highly magnesian and contains thin layers ol 
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banks ; so also on tbef Upsalqnitcb, extetisive deposits of coarse gravel inter^ 
stratified with fine sand are numerous, and the same features are observed 
on the Saint John nearly all the way to its mouth ; these, however, are all 
of more recent origin than the true boulder formation, although it is probable 
that they consist in part of remodelled drift. Even on the dividing ridge 
between the waters of the Upsalquitch and Nipisiguit, the drift appears to 
be of local origin, and has been, on the portage at least, re-arranged, showing 
three or more distinct terraces. Nearly all the boulders observed during 
the past summer were of local origin, or could be traced to rocks in position 
some few miles to the north ; and it may, with some degree of confidence 
be stated; that very few, if any, boulders deriving their origin from the 
Laurentian rocks of Canada have been seen during the past summer, even 
on ■■ the higher levels and in the most northern Counties of the Province^ 
without an exception be made of the country about the upper Saint John 
near the Province line. In the Gaspe peninsula no foreign boulders have 
as yet been observed in the boulder formation ; which there appears to be 
altogether composed of the debris of the rocks of the country.* This may 
arise from two causes, — Ist. The direction of the ice flow, and subsequently 
of the drift currents ; — 2nd. The distance from the northern rocks taken in 
connection with the direction of the ice flow. 

It must not be inferred from the foregoing remarks that boulders are 
generally'absent in the Province, the contrary is really the case, but they 
are nearly all, if not altogether, of local origin ; that is to say, the parent 
rock from which the boulders originated may almost invariably be found a 
few miles in a northerly direction from the spot where they lie. 

THE BOl[LD£RS SOUTH OF THE GRANITE. 

Any one who has travelled on the southern edge of the numerous narrow 
granitic belts which stretch from the Atlantic coast of Maine to the Bay of 
Chaleurs, can scarcely fail to have been struck with the vast multitude of 
granitic boulders which cover the country for some miles in a southerly 
direction. But if he travel on the northern side of the belt, he will rarely 
find one granitic boulder. So also when descending some of the rivers, 
especially those which flow in a general direction from north to south, such 
as the different branches of the Miramichi, the number and magnitude of the 
boulders in the beds of those streams when passing through and a little be- 
yond the granitic region, are truly astonishing. In the rear of Fredericton, 
the southwest side of the plateau and even part of the sides of the valley, are 
strewed with a multitude of boulders, these are chiefly derived from the sand- 
stones of the Carboniferous rocks, but there are some trap boulders from 
the trap range in Douglas Parish, some red conglomerate boulders, from the 
Bonaventure formation on the north side of the River, and also a few of 
Silurian slate, and a few of white granite. All of these boulders, with the 

exception of some of the sandstones, must have crossed the valley of the 

■ ■ — *— A- ■ — • 

* Gaolofy of Canada, page 9'^. 



ORIGIN OF fiOULDUi. 

Saint John, travelling in the direction of the vaHej of the KaehwaakBii^ 
presently be shewn. 

3e boulders have been brought to tbeir-preaentpoKtioti by glacial iea. 
t formerly very generally supposed that floating ice was the chief 
nent in the transportation of boulders, and that glacial ice played but 
small part in these wide spread phenomena, but proof upon proof 
cumulated that floating ice is utterly incompetent to effect a tithe of 
ist mechanical work apparently inseparable from those conditions 
i accompanying the true boulder drift'*' That water and floating ice 
)layed a great part in distributing the loose materials, previonaly diB- 
)d by glaciers, over different parts of the globe there can be. no question, 
B first active agent was glacial ice, and subsequently watevj or water 
mating ice may have assisted in spreading the debris accumulated by 
icial masses. 

CURRENTS INCOMPETENT TO PRODUCE LARGE BOULDERS. 

itics or Boulders have been freqtiently adduced as evidence of the. 
ice of currents, assisted by atmospheric agencies. Their rounded 
unce has been attributed to weathering, or the attrition caused by 
[g water, or the waves of the sea on a beach.f 

well known that rounded boulders which would weigh maTiy hundred 
•e by no means uncommon. These are generally observed to be 
^d or worn on all sides, showing that every part of them has been 
id to the grinding force. Sometimes the boulders are observed to be 
d or scratched on one aide only, thus affording sufficient proof of their 
No one has ever seen torrents in our rivers sufficieiitly powerful to 
boulders two or three feet in diameter — a debacle might cause motion 
hort distance. But boulders in glacial ice can be seen at any time, 
ly in Greenland but in many glacial regions, and the actual process 
nding by attrition may be observed. 

T. W. Taylor in his paper on the ^^ Fiords of South Greenlavd,*'X tells 
t " the glaciers bring down with them boulders, sand, and much fine 
;he result of attrition ; the boulders are always rounded, owing to the 
abrasion they have undergone by being transported over the rocks 
, whilst under the enormous pressure of the vast thickness of conti- 
icc." 

)ther important point connected with boulders is, that rounded masses 
squently to be met with in vast multitudes within a few miles of the 
; rock and to the south of it, even when the parent rock is a low 

der the term **true Boalder Drift" is meant the unmodified drift, tliat is to sav 
r Drift ^Yhich has not been re-arranged since it was first deposited, whethor by 
ice or water, or both. 

ders of native copper haVQ been found in the Lake Superior region ; of ct^ppt r pynios m X« u 
ck, and boulders of hfcmatite and black magnetic oxide of iron of large aiuien^iou> art? by n^ 
ncominon. 

eedings of the Royal Geological Society, January 2?, 1S61 
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around this neighboorhood the same glacial markiDgs are visible. I have 
no doubt that Lake Suint George itself with the flat valley to the south of 
it, is a memento of the wonderful excavating power of glacial ice. The 
grinding down and polishing of the surface of the country, coupled with the 
almost entire absence of drift here, at least to a greater depth than from three 
to six feet, will enable the practical minei: to trace out without diflBculty 
the lines of dislocation and the antimony veins occupying them. Their 
position on the surface may then be laid down with perfect accuracy on a 
chart or map of the several properties, by any qualified land surveyor. None 
of the dislocations, as far as they have been exposed, appear to have been so 
affected by subsequent disturbances as to make the recovery of a vein, if lost, 
a matter of much difliculty or expense, and if a vein should be lost the plan 
will be to go at once to the surface, clean it from drift, and endeavour by 
fdd of the glacial polishing to discover the extent and direction of the "jog." 

The vein at the 3rd Shaft is very quartzose, and a considerable proportion 
of iron pyrites was observed here, which discolors the rock at the surface. 
Reticulating veins of quartz penetrate it, together with minute veins of anti- 
mony. The thickness of the lode varies from two to three feet, and some 
fine antimony ore was taken out in a blast during my visit, which dislodged 
a mass 22 inches in thickness, at a depth of 24 feet on the incline. 

A " horse" is plainly visible occupying a portion of the fissure to the east 
of the pit, and the quartz is seen to surround it. The "horse,", which is 
the country rock, must have fallen into the fissure before the metalliferous 
quartz was introduced. Another instructive and valuable fact is observed 
at this shaft. As the vertical strata approach the lode at the bottom of the 
shaft they are curved to the southeast, showing a movement in that direction 
from the northwest. The rock surfaces are slickensided by pressure. 
Immediately over the vein the soft impure steatite is visible from half an 
inch to two inches in thickness ; it contains fragments of slate, and is over- 
laid by a crushed portion of the rock of variable thickness, from three to 
twelve inches ; this is succeeded by the tilted edges of the magnesian slate. 
These observations show the prevalence of a lateral force acting subsequently 
to the filling up of the veins, and are worthy of being recorded, as the 
influence of this force may have operated more energetically at other 
localities, and occasioned faults or minor dislocations which might not be 
apparent or easily worked out without this guide. 

Probable extent and richness of the Ore. 

The reader who is familiar with the origin of dislocations in strata, will be 
at no loss to understand that the fissures which have resulted from them 
may be of very great vertical depth and extend over long horizontal dis- 
tances. The cause, however, may on the other hand be local, and although 
the depth of the fissure may be great, its horizontal prolongation might 
possibly not extend over many hundred yards. In the present case the 
number, breadth and parallelism of the fissures, coupled with the fact that 
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leep, both before aad after passing through the " Burnt Country," 
has a length of about 30 miles where I crossed it I extract the 
ing note from my Journal of the appearance of these travelled rocks 
'' Burnt Country" :— J 

ge blocks ot gneiss and labradorite lie in the channel of the riTcr, or 
gneissoid domes which here and there pierce the sandy tract through 
the river flows. On the summit of the qiountains, aild along the 
f the hill-ranges, about a mile ofl[* on either side, they seem as if thej 
ien dropped like hail. It is not difficult to see that many of these 
'agments are of local origin, but others have evidently travelled far, on 
it of their smooth out-line. From a gneissoid dome, I see that thej 
ed to a considerable height between hills 300 and 400 feet high ; and 
he comparatively sharp edges of many around me, the parent rock 
; be far distant.* 

THB GLACIATED REGION ABOUT CARIBOO LAKE. 

ill sides of Cariboo Lake, 110 miles, in an air^line from the Gulf, and 
let above it-, a conflagration had swept away trees, grasses, and mosses, 
le exception of a point of forest which came down to the water's edge 
rmed the western limit of the living woods. The long lines of enor- 
anworn boulders, or fragments of rocks, skirting the east branch of 
nsie at this point were no doubt lateral glacial moraines. The coarse 
tt the broad valley of the river was blown into low dunes, and the 
nding hills were covered with millions of erratics. No glacial 8tri» 
observed here, but the gneissoid hills were rounded and smoothed at 
immit ; and the flanks were frequently seen to present a rough surface, 
fehey had recently been exposed by land-slides, which were often 
ed, and the cause which produced them, namely frozen waterfalls, 
jlay or gravel was seen after passing the mouth of Cold-water River, 
3s from the Gulf, and 820 feet above it. The soil, where trees grew, 
fvays shallow as fiir as observed ; and although a very luxuriant vege- 
existed in secluded valleys, yet it appeared to depend upon the pre- 
of labradorite-rock or a very coarse gneissoid rock, in which flesh 
Bd felspar was the prevailing ingredient. 

BOULDERS IN OTHER PARTS OF THE PENINSULA. 

jrvers in other parts of the Labrador Peninsula have recorded the vast 
ion in which erratics are distributed over its surface. There is one 
er, however, well known in another branch of science, wlio ba.s lelt a 
Qteresting record of his journey in the Mistassiuni country, betwecu 
int Lawrence, at the mouth of the Saguenay, and Rupert's River, i^^ 
n's Bay. Andre Michaux, the distinguished botanist, traver.^ed tl^^ 
y between the Saint Lawrence and Hudson's Bay in 171)2. lie pa.^s ^ 
:h Lake Mistassiuni ; and in his manuscript notes, wliich were ii xi'^^ 
i in 1861, for private circulation, at Quebec, a brief description of t ^^^ 
y is given, — '< The whole Mistassinni country," says Michaux. ^^^-^^ 
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cut up by thousands of lakes, and corered with enormous tocks, piled one 
on the top of the other, which are often carpeted with large lichens of a 
black colour, and which increases the sombre aspect of these desert and 
almost uninhabitable regions. It is in the spaces between the rocks th^t 
one finds a few pines {Pinus rupesfris^) which attain an altitude pf three feet ; 
and even at this small height showed signs of decay/' 

The remarkable absence of erratics in the Moisie, until an altitude of 
about 1000 feet above the sea is attained, may be explained by the supposition 
that they have been carried away by icebergs and coast-ice during a period 
of subtaergence, to the extent of about 1000 feet. I am not aware that any 
traces of marine shells or marine drift have been recognized notth of the 
Labrador Peninsula, at a greater elevation than 1000 or 1100 feet. In the 
valley of the Saint Lawrence marine drift has not been observed higher than 
600 feet above the sea. Glacial striae were seen on the " gneiss-terraces " 
at the "Level Portage," 700 to 1000 feet above the sea. The sloping sides 
of these terraces are polished and furrowed by glacial action. Grooves 
half an inch deep, and an inch or more broad, go down slope and over level 
continuously. It is on the edge of the highest terrace here that the first 
large boulders were observed. 

The entire absence of clay, and the extraordinary profusion of both worh 
and rugged masses of rock piled one above the bther in the vAlley of the 
east branch of the Moisie as we approached the table-land, led me to 
attribute their origin to local glacial action, as well as the excavation of a 
lar^e part of the great valley in which the river flows. Its tributary, th6 
Cold-water River, flows in the strike of the rocks through a gorge 2000 feet 
deep, excavated in the comparatively soft labradorite of the Labradoi' series. 

The descriptions which have recently been published* of diffferent parts 
of the Labrador Peninsula not visited by me, favour the supposition that 
the origin of the surface features of the areas described may be due t6 glaclAl 
action, similar to that observed in the valley of the Moisie Rivei^. 

SIR RODERICK MURCHISON ON GLACIAL ACTION. 

The reader who is not familiar with the rapid progress which has been 
made during late years in Surface Geology, will do well to read the following 
extract from Sir Roderick Murchison's address, in which some of the geological 
influences ice is capable of exerting, are graphically described : — 

" Our knowledge respecting the snow and ice clad region of Greenlandf 
has been from time to time largely increased by the communications of our 
foreign member Dr. Rink. It is in part through his memoirs, as published 
in our volumns, that geologists have been enabled to reason upon what thej 
believe to have been the former glacial condition of Scotland, and other 
tracts in Northern Europe, during a period antecedent to the creation of 
man. Independently, however, of any acquaintance with the condition of 

^See * Explonttions in the Interior of Labrador Peninsula,' by tha Author. Longmana, 16^3. 

t GreenlaiK! aa it i». — Northern Europe as it wa^.^From the Annivcrsarj* Address of Sir R. MurcluiQa 
to the Royal Geographical Society, >iav 25, 18fi3. 
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LEAD ORES. 

Galesna is not uncommon in this Group of Rocks, but no instance, to my 
knowledge, has been recorded where a vein occurs within the limits of the 
northeastern belt which promises remunerative results. There is a vein at the 
foot of Bradley's Island, on the Tobique, but it is not promising, so far as it has 
been exposed. It is not yet known what may be the precise age of the rocks 
in Hammond and ITpham, where a large vein of Galena has been traced con- 
tinuously for about three miles, but the rocks are probably Middle or Lower 
Silurian, and if the latter, they will belong to the Quebec Group. In Canada, 
lead ores from this group, have yielded 32 ounces of silver to the ton, equal 
to five tenths per cent Eight ounces of silver to one ton of lead ore will pay 
for extraction in England ; this ore, therefore, might perhaps be profitably 
eiported if it occurs in sufficient quantity — other lead ores in Canada, like 
similar ores in the United States, have yielded little or no silver. (See 
page 116.) 

■ • 2INC ORES. 

Zinc Blende or Sulphuret of Zinc occurs in Prince William Parish. A 
vein in a gangue of quartz may be seen below the road in a gully on 
Marshall's farm, where an attempt has been made to blast the rocks in 
search of gold. No special examination has been made of this deposit with 
a view to see if it possesses economic value, but the impression produced by 
the specimens obtained was not favourable. 

GOLD. 

Mr. C. H. Hitchcock reports the existence of an anriferous belt which 
crosses the Saint Croix River above Calais. This is a part of the southern 
belt of the Quebec Group. The rock is a mica schist full of quartz vein 
ao3 beds. Several pieces of bright flake gold were found in these vein 
near the Railroad bridge at Baileyville. On the New Brunswick side o: 
this river, upon land belonging to Mr. Boulton of S^int Stephen, gold 
been found in a black plumbaginous slate. The occurrence of gold in 
in many parts of the Province will be noticed in the next Chapter. 

SILVER. 

The boulders of jasper conglomerate which occur on the Saint Job 
above Presquile, and are numerous on the Shiktehawk road, probably coin- '^ 
originally from the northeast of the Shiktehawk. This rock promises wel^ '? 
but although the jasper rocks were noticed on Campbell River, and ajasp^^ 
conglomerate on Blue Mountain, no rocks have been seen in place whi.^'^ 
approach the beauty of some of the boulders noticed on the Shikteha^^l'^ 
Portage. In one of these bodlders a small fragment of native silver 
seen, which appeared to form part of a vein running through the 
The specimen (six inches in diameter) was unfortunately left on a bL vcb 
stump not far from the Glassville Settlement, on the road to the north v^wt 
branch of the Miramichi. 
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SECTIONS OF THE GROUP, SHOWING THE GENERAL ARRANGEMENT OF THE STRATA. 

The importance of this great group of rocks will render acceptable a brief 
description of the order and sequence of the strata of which it is composed, 
as they occur in Canada. 

The following is a section of the strata on the Island of Orleans* : — 

SEQUENCE OF THE STRATA OF THE QUEBEC GROUP ON THE ISLAND OF ORLEANS. 

I - 

1. Green calcareo-magnesian shales, weathering to a yellowish or 
reddish brown; interstratified with thin bands of purplish grey 
argillaeeous shale. Some of the magneaian shales are nearly 
grass green, and the surfaces of most of the green beds are marked 
with fucoid-like fornrs of purplish grey ; the green shales hold 
about twenty per cent of dolomite. The mass is stroug, and offers 
considerable resistance to wearing influences, ., 

2. Grey argillaceous shale, much softer than the magnesian shale, 

5. Grey limestone conglomerate ; the rounded masses are chiefly of 
grey limestone ; the matrix in many parts weathers to a l^rownish") 
color, and is probably dolomitic, fossils occur, some of them re- j Conglomerates. 
placed by silica, but those as yet obtained in this locality are 
too obscure to be determined ; the land in some parts appears to 
break into lenticular patches, 

4. Green yellow weathering calcareo magnesian shale, with grey 
argillaceous bands of the same character asl^ 

6. Grey soft argillaceous shales, 

6. Yellowish-grey dolomites, weathering orange brown. It holds 
occasional masses of ash grey limestones, and in some parts of its 
thickness a multitude of pebbles of quartz as large as peas, and 
becomes towards the top a dolomitic sandstone, 

7. Grey, fine, soft, argillaceous shale, with compound graptolites [• 
(^PhyUograptui typus) about thirty feet from the summit, ^ 

8. Grey limestone conglomerate ; the matrix in some parts weathers 
to a reddish-brown, being dolomitic, and contains a large concre- 
tion of carbonate of lime in concentric fibrous layers like traver- 
tine. The land holds fossils in some places, 

9. Grey, fine, soil, shale, with occasional bands of sandstone weather- 
ing brownish, none of them over six inches; the bands increase 
in number towards the top, 

X 0. Olive-green argillaceous shale, striped with purplish-grey bands, 

Xl. Olive-green arenaceous shale, with disseminated soft grains of a 
green mineral resembling glauconite, and approaching it in com- \ 
position. In the upper part of the deposit, the shale contains j 
80 much grit as to become almost a sandstone ; and within 100 
feet of the top, it assumes a red colour, in one or two bands, 

X 2. Yellowish-white limestone conglomerate ; matrix assumes a dolo- 
mitic aspect in some parts ; the rounded masses or boulders are 
occasionally one or two feet in diameter, and some parts of the 
beds hold fossils, ••• ... ••• ... ... ... 

X 8. Grey, drab-weathering sandstones, in general slightly calcareous, 
interstratified with grey argillaceous shales ; some of the sand- ) 
stone beds towards the bottom are three or four feet thick, and ) 
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)rds, the rocks are seen to bo polished, striated and sometimes deeply 

These striatioDs are observed at all altitudes, but they have been 

ted over wide areas by atmospheric inflnences. During the past 

I saw them on the summit of Blue Mountain, 1650 feet above the 
lerc, small surfaces of a very hard metamorphised conglomerate are 
illy polished and striated. They abound throughout the slate region 
Province, the slate receiving with ease and retaining with much 
ticy the markings produced by the slowly moving glacial mass. 
;eneral direction of these stria? is N. 10® W., but there are often two 
be seen, differing in direction by two or three degrees. The best 
ithin a few miles of Fredericton for examining these strise under 
gular circumstances, is in Prince William Parish, at and near the 
ly mines. On the road to the mines leading from the main post 
B strife are beautifully retained on the polished surface of a hard 

slate. The country in that vicinity has been ground away and 
i by ice to a vertical depth of some hundred feet, as has indeed, a 
•able portion of, if not the whole^ of the Province, 
ince William, however, an observer can not only see the " tracks " 
:lacial mass graven on the rocks, but he can also see the work it has 
ished in excavating Lake George. He can trace the course of the 
far beyond Lak^ George (442 feet above tide) and Bear Lake ; see it 
ination sweeping past the edge of the Plateau of the Carboniferous 
rhich it has worn away to an escarpment west of Oromocto Lake, and 
3ial stream passing down the valley of the Magaguadavic to the sea. 
vestern extremity of the Coal Measures holds up Lake Oromocto, 
)een denuded away by lateral glacial action towards the west, until 
\ the remarkable spectacle presented of a bold escarpment facing the 
)lding up a Lake containing 10,000 acres, and 115 feet above the 
t overlooks. Lake Oromocto is 370 feet above the sea, the escarp- 
hich overlooks the Magaguadavic is 394 feet, and the River itself 
at the base of the escarpment is 256 feet above the same level. 

QENBRAL DIRECTION OF THE ICB FLOW IK NEW BRUNSWICK. 

;)oli8liing of some of the harder rocks is extremely bcantifnl, and 
Kat the action of the ice slowly moving over it must have continued 
exceedingly long period of time. It is not to be supposed tluU the 
uniformly one direction, on the contrary, its directiou may Lave 
lirough an entire quadrant under different conditions. Wlien Ave look 
il striie we sec only the last record of the moving mas.s, the last ini- 
L of its presence, but in what direction it moved, or witli wliat effect 
eriod before the graving of its last striations, we can only eoujecture. 
e following Table are given the direction and locality of eome ot 
acial strise. 
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underacribed species of Murchisonia and Pleurotnmarta, Ecculi- 
omphalus Canadensis, E. xntortus^ E. spiralis, seyeral undescribed 
species of OphUeta, Maclureaponderosa,$eYeT9l undescribed species 
of Oihoceras and one of JNautiJus, Toward lihe base, Maclurea 
ponderosa seems to be somewhat smaller than in tbe upper part of 
the deposit, and towards the top one or two beds appear to be of a 
partially conglomerate character, ... 150 

Black slates or possibly thin bedded. limestones, with a few thicker 
beds towards the top ; the mass is altogether very imperfectly seen, 170 



820 



D. 



Black limestone conglomerate, composed chiefly ef the ruins of the 
thick bedded limestones of division C. The endosed masses vary 
in size from pieces of an inch in diameter, to blocks containing 
between fifty and sixty cubic feet, and are cemented together by 
a calcareo-magnesian paste. Of this, however, from the closeness 
with which the masses are packed t<^ether, there is but a very 
small quantity. The limestones are generally olose grained, and 
black or dark in color, but there are mingled with them a few 
scattered blocks of a lighter colored yellow, weathering dolomite, 
some of them a foot in diameter. Many of the masses of lime- 
'Stone oontatn fossils, and the species are almost wb^ly eonfined to ") Ponot^omxrateb 
those already stated as oharacteriaing the parent beds CI. There ) 
appears to be at least tWo j^rincipal bands of this oonglomerato, 
each varying in thickness in different parts from about 50 to 100 
feet. There is an interval between them of from 100 to 150 feet 
occupied by black slates holding round massei of limestone, which 
ooBverts parts iji the mass varying in thickness from ten to twenty 
feet into slaty conglomerates. In some parts, either the interval 
between the main two bands of conglomerates increases consider- 
ably, or there is a third band with similar slates intervening 
between it and the second. The whole is continued in a thickness 
of from 250 to ... ... ... ... ... ... ... oOO 

^lack and greenish argillaceous slates, probably intenrtratified with 
oecauonal thin calcareous bands, and thin lenticular patches of 
limestone conglomerate, as well as more important bands of yel- 
low-weathering dolomitic slates. The whole is terminated by a 
band of black limestone conglomerate, similar in character *nd ) p^^^ ^^^ 
thickness (from 60 to 100 feet) to those already mentioned, and j ^^"'O^bates 
containing Maclurea ponderosa in one of the few places in which 
the band has been seen. This ^hole mass of strata is very im- 
perfectly exposed, and much uneertainty exists as to its true 
general character. Its thickness may be from 750 to 1000 

Grey and black striped slates, some parts of which are calcareous, 
and weather slightly brownish. They are interstfatified with occa- 
sional thin beds of black limestone, weathering lead-grey, as well 
SB many strong and solid beds of brown weathering magnesian 
limestone, and brown weathering elates, some of the latter are ) IkiLOmric 
marked by an abundance of fucoids resembling Buthotrephis ) Slates. 
flexuosa of Emmons. Occasional beds of sandstone, from one to 
three feet in thickness, are met with. About the middle of the 
mass, there has in one place been observed a bed of limestone con- 
glomerate from five to ten feet thick, and other eimilar ones may 

occur in different parts of the vertical thickness, 1500 

2800 
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THICKNESS OP THE GLACIAL COVEHING'IN HEW BRUNSWICK. 



of the granitic highland range to the north and northeast of the Saint 
during its slow movement towards the sea it would not only bring 
t the materials it tore off the rocks over which it was passing, but it 
also score and polish the rocks themselves. At that period the valley 
Saint John was probably, but not necessarily, filled with drift ; the 
1 mass passed over it towards the sea, scratching and polishing the 
during its slow but irresistable journey ; approaching the sea it would 
bly split into tongues, chiefly on account of its moving eccentrically, 
lius covering a larger area owing to the figure of the earth ; and by 
L of climate these tongues would reach the sea as ice rivers, in process 
10 excavating for themselves deeper and deeper channels, which ulti- 
Y became "Fiords** or deep bays where the glaciers "calved," to use 
rm commonly employed in Greenland, and gave off their icebergs, 
iland glacier having, as it were, once established itself in any deter- 
e geographical position, would in process of time, assisted by its own 
I river, wear out a lake basin.* 

PROBABLE THICKNESS OP THE GLACIAL COVERING. 

le idea of the former enormous thickness of the ghicial mass which 
covered a considerable portion, if not the whole of the Province, may 
aned from the occurrence of those beautifully polished metamorphic 
jmerates at the summit of Blue Mountains in the Tobique valley, 1640 
bove the sea. This would involve a glacial mass certainly not less 
JOOO feet in thickness ; but as there is no doubt that far more elevated 
tain summits in the highlands are grooved and polished, it would be 
unwise to attempt to fix a limit to the thickness of the glacial mass 

once covered the Province from such data. 

re turn our eyes southwards, we find Mount Washington, which is over 
feet high, marked with glacial stria nearly to its summit, the rough 
ished surface of its crown, covered with loose fragments, alone remain- 
Qscored, showing that during the glacial epoch its summit was just 

above the surrounding ocean of ice.f 

I this region,** says Agassiz, " the thickness of tlie sheet can not have 
much less than six thousand feet;'* and in another place in the same 
J — ''In short, the ice of the great glacial period in America moved 
he continent as one continuous sheet, over-ridiiig nearly all the inequa- 
of the surface.**! 

Greenland, and thus diminish the annual mean temperature lu)tli of tlio sta and o.' 
iiosphere, we find the glacier approaches nearer and nearer the co:i!^t lino, until in 
e Bay, latitudo 75°, it presents to the sea one continuous wall of ice, unLiukon J'V 
)r a space of probably seventy or eighty miles." — Dr. Sutherland, nn thr (,\f>f"i/i'<i- 
facial Phenomena of the Coasts of Davis' JStrait and Baffin s Bu>/. — i'ntcocdinp^ 
Geological Society, 1853. 

Pro lessor Ramssay's paper '• On the Glacial Origin of Lakes." — Journnl ufiln- lic-U i;'.c:il "T' '-'t'V 
1^0-J. 

»8iz in the July number, (ISCl) ol the Atlantic Monthly. 
'^rind in Anivrivn—hy T.nuis Apnssiz. — Atlantic Monthly. Jiily IS'' I. pni^r ^^ 
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If these are the conclasions advocated by Agassiz, in relation to America 
generally, north of the 44th parallel, we may accept as a vety modest deduc- 
tion the entombment of all the mountains in the Highlands of the Province 
under one glacial pall. 

Dr. Dawson, the able and distinguished President of McGill College, 
Montreal, whose writings and authority have so frequently been quoted in 
this Seport, does not agree with the views of glacialists as now understood. 
Dr. Dawson urges as a chief objection to the striation of a portion of the 
Saint Lawrence Valley — 1st. ^^ That the direction of the striation was from 
the ocean toward the interior, against the slope of the Saint Lawrence Val- 
ley;" and 2nd. When spelling of the supposed excavation of the great 
Lakes by means of ice, he says, ^' Glaciers could not have effected it; for 
even if the climatal conditions for these were admitted, there is no height 
of land to give them momentum." 

"But," says Dr. Dawson, " if we suppose the land submerged so that the 
Arctic current flowing from the northeast should pour over the Laurentian 
rocks on the north side of Lake Superior and Lake Huron, it would neces- 
sarily cut out of the softer Silurian strata just such basins, drifting their 
materials to the southwest."'^ This conclusion is far from being borne out 
by the existing Lake Basins. An Arctic current could not have occasioned 
the vast subaqueous escarpments which exist on the north side of the Indian 
Peninsula and its Island prolongations in Lake Huron. There are three 
knndred feet of water close to many parts of the shore in that portion of the 
lake, a depth equal to that of the Bay of Fundy, notwithstanding its wonder- 
ful tides and never-ceasing currents. The vast depths of the great Canadian 
Lakes, from 700 to 1000 feet, surrounded by unbroken rocky rims, which 
hold their waters up, is another potent argument against the existence of 
enrrents, especially an arctic one, which is, comparatively speaking, a surface 
current, the warmer heavier water (39.5^) necessarily seeking the greatest 
depth and the colder current flowing over it. The geograplycal position of 
the axes of the great Lakes, which would be that of the current, is of itself m 
grave objection to the views urged by Dr. Dawson. 

AH ELEVATION 09 THE CONTINENT ALONE BBQUIEBD. 

There can be no doubt that a submergence (which probably did not exceed 
600 feet in this latitude) would account for some of the phenotnetia under 
review, but an elevation of the northern portion of the continent, to tiie 
extent of as many hundred feet ^ some geologists suppose submergence to 
have taken place in thousands of feet, would explain all the glacial pheno- 
xaena under consideration, as well as many others for which the hypothesis 
of submergence alone is wholly inadequate, such as the formation of elevated 
but local beaches and terraces, the formation of great escarpments increasing 
continually in altitude towards the west, the excavation of Lake Basins, &c. 

* Proceedings al the Annual Meeting of the Natural History Society of Montreal, 1861. — "The Pre- 
sident*! Address." 

25 



184 ORIQIN OF BOULDRIUI. 



se 



Biver Saint John, travelling in the direction of the valley of the Naskwaaksiay 
as will presently be shewn. 

These boulders have been brought to their^present position by glacial ice. 
It tvas formerly very generally supposed that floating ice was the chief 
instrument in the transportation of boulders, and that glacial ice played but 
a very small part in these wide spread phenomena, but proof upon proof 
has accumulated that floating ice is utterly incompetent to effect a tithe of 
the vast mechanical work apparently inseparable from those contlitioiui 
always accompanying the true boulder drift '*' That water and fl.oating ice 
have played a great part in distribntiDg the loose materials, prevk>trdy dia- 
engaged by glaciers, over different parts of the globe there can be no questioQ, 
but the first active agent was glacial ice, and subsequently watev^ or waiter 
and floating ice may have assisted in spreading the debris accumulated by 
the glacial masses; 

CURRENTS INCOMPETENT TO PRODUCE LARGE BOULDERS. 

Erratics or Boulders have been frequently adduced as evidence of the. 
influence of currents, assisted by atmospheric agen^^ies. Their rounded 
appearance has been attributed to weathering, or the attrition caused by 
running water, or the waves of the sea on a beach. t 

It is well known that rounded boulders which would weigh many hundrtd 
(cms are by no means uncommon. These are generally observed to be 
rounded or worn on all sides, showing that every part of them has been 
exposed to the grinding force. Sometimes the boulders are observed to be 
striated or scratched on one side only, thus affording sufficient proof of their 
origin. No one has ever seen torrents in our rivers sufficiently powerful to 
move boulders two or three feet in diameter — a debacle might cause motion 
for a short distance. But boulders in glacial ice can be seen at any time, 
not only in Greenland but in many glacial regions, and the actual process 
of rounding by attrition may be observed. 

Mr. T. W. Taylor in his paper on the ^^ Fiords of South Greenlandj'*X tells 
us that " the glaciers bring down with them boulders, sand, and much fine 
clay, the result of attrition ; the boulders are always rounded^ owing to the 
severe abrasion they have undergone by being transported over the rocks 
below, whilst under the enormous pressure of thfe vast thickness of conti- 
nental ice." 

Another important point connected with boulders is, that rounded masser' 
are frequently to be met with in vast multitudes within a few miles of th 
parent rock and to the south of it, even when the parent rock is a lo 
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* Under tlie t<rm ''true Boulder Drift'' is meant the unmodified drift, that is toM; 
Boulder Drift which has not been re-arranged since it was first deposited, whether b 
glacial ice or water, or both. 

t Boulders of native copper hav^ been found in the Lake Superior region ; of copper pyrites in New 
Brunswick, and boulders of fafematite and black magnetic oxide of iraa of Imi^e aimcatioa» MH lf|r nP 
toeaas uncommon. 

I Proceedings of the Royal Geological Society, January 2?, 1861. 
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glaciated ridge, scarcely rising above the general level of the country. This 
is observed south of a considerable part of the Granitic Belts of Xew Bmus- 
wick. It has been alreadv remarked that all the boulders, and thev are 
legion, of Xew Brunswick, are of local origin : it may be that on the Gulf 
Coast a few Laurentian erratics have been brought by ice, but in the interior 
those rocks are not represented even bv erratics. All the laree river vallevs 
leading into the Atlantic, from Xew Brunswick and Maine, are probably 
in part due to glacial action ; for glacial striae and moraines have been 
observed in most of them, following the course of the valleys near the sea. 

TSB COUHTRT OF BOULDERS. 

The country par exedUnce of Boulders, is the Labrador Peninsula. During 
an exploration of part of its interior in 1861, 1 had an opportunity of observ- 
ing the extraordinar}' number and magnitude of erratics in the valley of the 
Moisie River and some of its tributaries, as fiir north as the south edge of 
the table-land of the Labrador Peninsula (lat. 51^ 50' X., long. 66^ W.), 
and about 110 miles due north of the Gulf of Saint Lawrence. Boulders of 
large dimensions, 10 to 20 feet in diameter, began to be numerous at the 
Mountain Portage, 1460 feet above the sea, and 60 miles in an air-line fr(»n 
the mouth of the Moisie Biver. They were perched upon the summits of 
peaks estimated to be 1500 feet above the point of view, or nearly 3000 feet 
above the sea-level, and were observed to occupy the edges of cli^ to be 
scattered over the slopes of mountain-ranges, and to be massed in great 
numbers in the intervening valleys. 

At the "" Burnt Portage" on the northeast branch of the Moisie, nearly 

100 miles in an air-line from the Gulf of Saint Lawrence, and Iblou feet 

above the ocean, the low gneissuid hills for many miles round were seen to 

be strewed with erratics wherever a lodgment for them could be found. 

The valleys (one to two miles broad) were not only floored with them, but 

they lay there in tiers, three or more deep. Close to the banks of the rivers 

and lakes near the ** Burnt Portage,*' where the mosses and liobens have 

been destroyed by fire, very coarse sand conceals the rocks beneath, but on 

ascending an eminence away from the immediate banks of the river the 

true character of the country becomes apparent. At the base of the gneissiod 

Lills w:hich limit the valley of the east branch (about three miles broad i at 

this point, they are observed to lie two or three deep, and although of 

large dimensions, that is from 5 to 20 feet in diameter, they are nearly 

lill ice worn, with rounded edges, and generally polished or anoothed. 

These accumulations of erraticB frequently form tongues, or spots, at the 

termination of small projecting promontories in the hill-ranges. I have 

several times counted three tiers of these travelled rocks where the mosses, 

^whieh once covered them with a uniform mantle of green, had been burnt ; 

and occasionally, before reaching the sandy area which is sometimes found 

on the banks of the riven I have been in danger of slipping through the 

<?reviee9 between the bouldere, which were concealed by mosses, a foot and 
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more deep, both before and after passing through the " Burnt Country," 
which has a length of about 30 miles where I crossed it I extract the 
fpllowing note from my Journal of the appearance of these travelled rocks 
in the " Burnt Country" : — / 

* Huge blocks ot gneiss and labradorite lie in ther channel of the river, or 
on the gneissoid domes which here and there pierce the sandy tract through 
which the river flows. On the summit of the mountains, add along the 
crest of the hill-ranges, about a mile off on either side, they seem as \f thej 
had been dropped like hail. It is not difficult to see that many of theae 
rock-fragments are of local origin, but others have evidently travelled far, on 
account of their smooth out-line. From a gneissoid dome, I see that they 
are piled to a considerable height between hills 300 a,nd 400 feet high ; and 
from the comparatively sharp edges of many around me, the parent rock 
cannot be far distant.* 

THE QLACIATBD REGION ABOUT CARIBOO LAKE. 

On all sides of Cariboo Lake, 110 miles, in an air^line from the Gulf, and 
1870 feet above it-, a conflagration had swept away trees, grasses, and mosset, 
with the exception of a point of forest which came down to the water's edgt 
and formed the western limit of the living woods. The long lines of eno^ 
mous unworn boulders, or fragments of rocks, skirting the east branch of 
the Moisie at this point were no doubt lateral glacial moraines. The coam 
sand in the broad valley of the river was blown into low dunes, and the 
surrounding hills were covered with millions of erratics. No glacial stris 
were observed here, but the gneissoid hills were rounded and smoothed at 
their summit ; and the flanks were frequently seen to present a rough aarbee, 
as if they had recently been exposed by land-slides, which were often 
observed, and the cause which produced them, namely frozen waterfalls. 

No clay or gravel was seen after passing the mouth of Cold*water Biver, 
40 miles from the Gulf, and 820 feet above it. The soil, where trees grew, 
was always shallow as far as observed ; and although a very Inxoriant vege- 
tation existed in secluded valleys, yet it appeared to depend upon the pre- 
sence of labradorite-rock or a very coarse gneissoid rock, in which flesh 
coloured felspar was the prevailing ingredient. 

BOULDERS IN OTHER PARTS OF THE PENINSULA. 

Observers in other parts of the Labrador Peninsula have recorded the vart 
profusion in which erratics are distributed over its. surface. There is one 
observer, howeyer, well known in another branch of sdeiice, who hoa left a 
most interesting record of his journey in the Mistaasinni country, between 
the Saint Lawrence, at the mouth of the Saguenay, and Rupert'a Biver, in 
Hudson's Bay. Andre Michaux, the distinguished botanist, tKaversed the 
country between the Saint Lawrence and Hudson's B&y in 1792, He paeaed 
tt^rough Lake Mistassinni ; and in his manuscript notes, which were fint 
pointed in 1861, for private circulation, at Quebec, a briqf description of the 
journey is given*— '< The whole Mistassinni country," says Michaoz, 'Me 
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cut up by thousands of lakes, and corered with enormous focks, piled one 
on the top of the other, which are often carpeted with large lichens of a 
black colour, and which increases the sombre aspect of these desert and 
almost uninhabitable regions. It is in the spaces betAveen the rocks th^t 
one finds a few pines {Pinita rupestris,) which attain an altitude pf three feet; 
and even at this small height showed signs of decay." 

The remarkable absence of erratics in the Moisie, until an altitude of 
about 1000 feet above the sea is attained, may be explained by the supposition 
that they have been carried away by icebergs and coast-ice during a period 
of submergence, to the extent of about 1000 feet. I am not aware that any 
traces of marine shells or marine drift have been recognized north of the 
Labrador Peninsula, at a greater elevation than 1000 or 1100 feet. In the 
valley of the Saint Lawrence marine drift has not been observed higher than 
600 feet above the sea. Qlacial strise were seen on the " gneiss-terraces " 
at the "Level Portage," 700 to 1000 feet above the sea. The sloping sides 
of these terraces are polished and furrowed by glacial action. Grooves 
half an inch deep, and an inch or more broad, go down slope and over level 
continuously. It is on the edge of the highest terrace here that the first 
large boulders were observed. 

The entire absence of clay, and the extraordinary profusion of both worti 
and rugged masses of rock piled one above the bther iti the valley of the 
east branch of the Moisie as we approached the table-land, led ttie to 
attribute their origin to local glacial action, as well as the excavation of a 
lar^e part of the great valley in which the river flows. Its tributary, the 
Cold-water River, flows in the strike of the rocks through a gorge 2000 feet 
deep, excavated in the comparatively soft labradorite of the Labradoi* series. 

The descriptions which have recently been published* of diffferent parts 
of the Labrador Peninsula not visited by me, favour the supposition that 
the origin of the surface features of the areas described may be due 16 glacial 
action, similar to that observed in the valley of the Moisie River. 

SIR RODERICIi MURCHISON ON GLACIAL ACTION. 

The reader who is not familiar with the rapid progress which has been 
made during late years in Surface Geology, will do well to read the following 
extract from Sir Roderick Murchison's address, in which some of the geological 
influences ice is capable of exerting, are graphically described : — 

" Our knowledge respecting the snow and ice clad region of Greenlandf 
has been from time to time largely increased by the communications of our 
foreign member Dr. Rink. It is in part through his memoirs, as published 
in our volumns, that geologists have been enabled to reason upon what they 
believe to have been the former glacial condition of Scotland, and other 
tracts in Northern Europe, during a period antecedent to the creation of 
man. Independently, however, of any acquaintance with the condition of 

^See ' Expk>nitioii8 in the Interior of Labrador Penin«uia,' by the Author. Longmant, 16^3. 

t Grreeslaiid a« it is. — Northern Europe as it wa«.— From the Anuivcrsar)" Address of SiT R. Murchilon 
to the Royal Geographical Society, .viay 25, 1863. 
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Greenland, as explanatory of ancient phenomena, my illustrious friend 
Agassiz, in the year 1840, boldly applied to the larger part of the northern 
hemisphere, and specially to Scotland, the doctrine which he had derived 
from a study of the effects produced by glaciers in the Alps. Wherever he 
found that the hardest rocks of North Britain had been ground down, 
polished, and striated by lines and furrows in the same manner as that by 
which the rocks beneath or on the side of existing glaciers are affected, 
there he contended solid ice had once advanced from the mountains to the 
sea-shore. This view, though supported vigorously by my dear friend and 
eminent master, the late Dr. Buckland, met at first with much opposition, 
though of late years it has been well upheld by much good evidence, 
patiently worked out by Professor Ramsay and various authors ; and in the 
last years particularly by Mr. Jamieson of Ellon in Aberdeenshire, and by 
Mr. Archibald Geikie, of the Geological Survey. Now that the direct 
analogy of Greenland has been prominently brought forward, the bold 
theory of the great Swiss naturalist, who founded it on hii knowledge of 
the Alps, has, to his great honour, been well sustained. Though once a 
sceptic as to a former spread of snow and ice over a large portion of Scotland, 
I have for some time been a firm believer in the application to that country 
of this portion of the theory of Agassiz. 

^' The manner in which the snow of the mountains descending and first 
forming ^' neve,'' the solid glaciers which advance to the shores of Greenland, 
and the mode in which huge masses of these glaciers are broken off and are 
launched into the sea, have been described by other authors, but by none 
more clearly than by Dr. Biuk, whose long residence in Greenland has 
naturally given him favourable opportunities for observation. In his last 
memoir Dr. Rink has shown us, that though little water is apparent on the 
surface of the ice, yet that every glacier is a frozen mountain-river, which id 
greatly aided in its descent to the sea by a volume of water (about a sixtli 
part of the whole icy mass), which flows either in interstices of the ice, or 
between the warmer subsoil and the thick cover of ice which prevents con- 
gelation. The proofs of the issue of large quantities of water from beneath 
the lofty ice-cliflfe are seen by the issue of springs of fresh water, which rise 
like whirlpools at the external edge of the ice ; and that some terrestrial 
living things are brought out in these agitated masses is proved by myriads 
of sea-birds being seen to hover over them, to obtain food in the brackish 
and muddy water. 

" The occurrence of an unfrozen lake at a certain distance inland in one 
of the great glaciers, and the occasional sinking of its water, is accompanied 
by a corresponding rise of the springs in the sea, and the rise of its water 
by their diminution. At first sight I thought it possible that this existing 
phenomenon might in some degree serve, though by no means entirely, to 
explain the manner in which Mr. Jamieson, adopting the theory of Agassiz, 
has recently accounted for the so-called Parallel lioads of Glen Roy;* the 

* See Quarterly J'"»urniil Gerlogjcal ?oci'»ty, v'^l xix (1*<63) 
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lake on whose edges these terraces are supposed to have been formed having 
been held up by a glacier, the successive shiinkings of which let off at 
intervals the water from higher to lower levels. But looking to the Green- 
land c;ise a9 the result of occasional and frequent openings of channels for 
the water, I see nothing in it which will account for the gravel terraces of 
Gleii Boy at separate and distinct heights. In our Highland example, I 
liciieve with Agassiz and Jamieson, that the lacustrine waters were held up 
by a glacier ; yet, knowing that each gravel terrace on their shores could 
only have been formed in tranquil periods, the distinct separation of the one 
from the other is to me a clear proof that sudden movements of the subsoil 
and rapid change of climate occasioned paroxysmal dislodgments of these 
icy barriers. In this way the successive subsidences due to the sudden 
collapse and removal of large portions of glaciers will as well account for 
the distinct separation of terraces which were accumulated during periods 
of quiescence, as the successive upheavels of the sea-shore (as I shall pre- 
sently show) explain to us clearly how the heaps and terraces of gravel with 
sea>shells, which occur at different altitudes around the British Isles, were 
produced. ******** 

^^ But to return to the consideration of that glacial condition of the surface 
which geologists are pretty generally, agreed upon as having been that 
which immediately preceded the creation of the human race. Believing, 
as I now do, that snow and ice formerly covered, during the whole year, 
my native Highlands, as well as the mountainous parts of England, Wales,'*' 
and Ireland, and, further, that glaciers descended from the higher grounds 
into the adjacent valleys and to the sea-board, transporting into the sea- 
bottom great blocks as well as enormous accumulations of clay and sand 
with striated fragments of rocks, constituting the " till" of Scottish geolo- 
gists,t I must impress upon you that, in adopting this view, you do not 
embrace the largest portion of the operations of transport which took place 
in the glacial period. For, when the ancient glaciers advanced to the seas 
of that glacial epoch, they must (as is now taking place on the shores of 
Greenland) have launched from their cliffs huge icebergs, which were 
floated away by the prevailing currents, often to vast distances before they 
were melted. So in the present day numerous icebergs are wafted for hun- 
dreds of miles to warmer and southern seas, in which they disappear, and 
strew the surface of the sea-bottom with the blocks and pebbles with which 
they were loaded, to be mixed up with marine shells, sand, and mud." 

A-CTION OF GLACIAL ICE. 

"Whenever the loose covering of clay and sand is swept off the solid rock 
throughout the whole extent of this Province, glacial stria are visible, in 

* On this subject Professor Ramsay's pzcqllent and original Papers should be consulted ; particularly 
the general reader should peruse his Essay on the * Old Glaciers of Switzerland and North Wales,' in 
the 1st volume of* Peaks, Passes, and Glaciers,' and also published as a separate Tolume. 

t See the very clear and able illustration of this subject, with a map shewing the various directions 
followed by the old glaciers, m the book entitled, ' On the Phenomena of the Glacial DriA of Scotlaud,' 
by ArchihaM Gfikie. Glasgow, 1*563. 
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otber words, the rocks are seen to bo polished, striated and sometimes deeply 
grooved. These striations are observed at all altitudes, but tliej have been 
obliterated over wide areas by atmospheric influences. During the past 
summer I saw them on the summit of Blue Mountain, 1650 feet above the 
sea. There, small surfaces of a very hard metamorphised conglomerate are 
beautifully polished and striated. They abound throughout the slate region 
of the Province, the slate receiving with ease and retaining with much 
persistency the markings produced by the slowly moving glacial mass. 

The general direction of these strise is N. 10® W., but there are often two 
sets to be seen, differing in direction by two or three degrees. The best 
place within a few miles of Fredericton for examining these strise undei^ 
very singrular circumstances, is in Prince William Parish, at and near the 
antimony mines. On the road to the mines leading from the main post- 
road the stride are beautifully retained on the polished surface of a hard, 
silicious slate. The country in that vicinity has been ground away and_ 
removed by ice to a vertical depth of some hundred feet, as has indeed, lu 
considerable portion of, if not the whole, of the Province. 

In Prince William, however, an observer can not only see the " tracks'' 
of the glacial mass graven on the rocks, but he can also see the work it hss 
accomplished in excavating Lake George. He can trace the course of the 
glaciers far beyond Lak^ George (442 feet above tide) and Bear Lake ; see it 
in imagination sweeping past the edge of the Plateau of the Cari>onTfer6u» 
series, which it has worn away to an escarpment west of Oromocto Lake, and 
as a glacial stream passing down the valley of the Magaguadavic to the sea. 

The western extremity of the Coal Measures holds up Lake Oromocto. 
It has been denuded away by lateral glacial action towards the west, tintil 
we have the remarkable spectacle presented of a bold escarpment fiicing the 
west, holding up a Lake containing 10,000 acres, and 115 feet above the 
valley it overlooks. Lake Oromocto is 370 feet above the sea, the escai^ 
ment which overlooks the Magaguadavic is 394 feet, and the River itself 
flowinrg at the base of the escarpment is 256 feet above the same level. 

GENERAL DIRECTION OF THE IGK FLOW IK NEW BRUNSWICK. 

The polishing of some of the harder rocks is extremely beautiful, and 
Rhows that the action of the ice slowly moving over it must have continued 
for an exceedingly long period of time. It is not to be supposed that the 
ice had uniformly one direction, on the contrary, its direction may have 
varied through an entire quadrant under different conditions. When we look 
at glacial stria> we sec only the last record of the moving mass, the last im- 
pression of its presence, but in what direction it moved, or with what effect 
at any period before the graving of its last striations, we can only conjecture. 

In the following Table are given the direction and locality of some of 
these glacial striae. 
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The terraces on the coast of the Bi^y of Fundy, consistiug of marls hold- 
.ng marine plants and shells, belong to the first class ; the symmetrical terraces 
Clear Upsalquitch Lake are illustrations of the second, and, the beautiful and 
iiDguIarly regular series visible on the St. John from the head of the Long 
Keach to the Grand Falls, are very imposing instances of river valley terraces. 

MABINB TBKKAOBS OR ANCIENT SBA MARQINS. 

The estuaries of some of the smaller rivers on the Bay of Fundy, where 
khey have been sheltered from denuding agencies, show well Refined sea 
margins. A third of a mile up Goose Creek the following measurements Wjere 
roughly taken with an aneroid barometer in November last. Although^ the 
altitudes of the several beaches may not be quite correct, yet they are suflR- 
eiently near the truth to establish their relations, and to point to certain 
resulti> inseparable from them ; their presence shows the difference between 
a precipitous coast line and a glacial escarpment. 

TABLE SHOWXNO THE APPROXIMATE ALTITUDE OF MARINE BEACHES, NEAR THE 

MOUTH * OP GOOSE CREEK, BAY OP FUNDY.* 
No. of Beach. Altitude above high tide in feet. 

1 106 

2 : 141 . 

8 179 

4 217 

5 247 

6 277 

8 , 824 

9 843 

10 ,. 400 . 

11 480 

12 466 

13 490 

These beaches have been produced during the slow emergence of the con- 
tinent after the Glacial epoch. It is not improbable that at the same time, 
ipost of the terraces on the banks of the rivers in the interior, lower tliJEin 
5Ck) feet above the sea, were occasioned hy the same cause ; in other words 
by simple drainage. We have only to conceive the valley of the river form- 
ing an estufiry, and the estuary converted into a river as the land rose. 

On the Atlantic coast of New Brunswick and Maine fossiliferous marine 
c^lays are found on the shores of most land-locked bays, and sometimes &r 
up the broad valleys of rivers. They belong to the period when some of 
the lower river terraces were formed, and show the limits of tidal waters 
during that eppch^ ^^^y ^^® evidently of the ^me geolo^cal age as the 
deposits, in the valley of the Saint Lawrence and Lake Champlaiu, (po^t- 
pUqyene of Lyell,) and many of the fossils they contain are identical with 
living species, Mr. Hitchcock has shown that out of seventy species enu- 
merated as being found ip Maine, and eighty three in the Saint Lawrence 
valley, twenty five are common to both deposits. Beds of marl containing 
marine shells have been found above the Falls oi the Saint John near the 

* About one-t!iird of a mile twin ik9 ;iea. 

26 
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flanks of the granitic highland range to the north and northeast of the Saint 
John ; during its slow movement towards the sea it would not only bring 
with it the materials it tore off the rocks over which it was passing, but it 
would also score and polish the rocks themselves. At that period the valley 
of the Saint John was probably, but not necessarily, filled with drift; the 
glacial mass passed over it towards the sea, scratching and polishing the 
rocks during its slow but irresistable journey ; approaching the sea it would 
probably split into tongues, chiefly on account of its moving eccentrically, 
and thus covering a larger area owing to the figure of the earth ; and by 
reason of climate these tongues would reach the sea as ice rivers, in process 
of time excavating for themselves deeper and deeper channels, which ulti- 
mately became "Fiords " or deep bays where the glaciers "calved," to use 
the term commonly employed in Greenland, and gave off their icebergs. 
An inland glacier having, as it were, once established itself in any deter- 
minate geographical position, would in process of time, assisted by its own 
glacial river, wear out a lake basin.* 

PROBABLE THICKNESS OP THE GLACIAL COVERING. 

Some idea of the former enormous thickness of the glacial mass which 
once covered a considerable portion, if not the whole of the Province, may 
be gleaned from the occurrence of those beautifully polished metamorphic 
conglomerates at the summit of Blue Mountains in the Tobique valley, 1640 
feet above the sea. This would involve a glacial mass certainly not leu 
than 2000 feet in thickness ; but as there is no doubt that far more elevated 
mountain summits in the highlands are grooved and polished, it wojild be 
very unwise to attempt to fix a limit to the thickness of the glacial mass 
which once covered the Province from such data. 

If we turn our eyes southwards, we find Mount Washington, which is over 
6000 feet high, marked with glacial strio) nearly to its summit, the rough 
unpolished surface of its crown, covered with loose fragments, alone remain- 
ing unscored, showing that during the glacial epoch its summit wits just 
raised above the surrounding ocean of ice.f 

"In this region," says Agassiz, " the thickness of the sheet can not have 
been much less than six thousand f^et;" and in another place in the same 
article — "In short, the ice of the great glacial period in America moved 
over the continent as one continuous sheet, over-riding nearly all the inequa- 
lities of the surface.''^ 

of west Greenland, and thus diminish the annual mean temperature both of the sea and of 
the atmosphere, we find the glacier approaches nearer and nearer the coast line, nntil in 
Melville Bay, latitude 75°, it presents to the sea one continuous yrM of ice, unbroken by 
land, for a space of probably seventy or eighty miles." — Dr. Sutherland, on the Geological 
and Glacial Fhoenomena of the Coasdt of DavU* Strait and Baffin's Bay, — Prooeedings 
of the Geological Society, 1853. 

* See Professor Ramsay's paper '* Oa the Glacial Origin of Lakes."— Journal of the Geologiaal Socif(!Fi 
>luguBt, lb6Q. 

t Agassiz in the July number, (ISCl) ol the Atlantic Monthly. 

I Ire-Period in America — l»y Tennis Agnssiz. — Atlantic Monthly. July 1S6I. page SS. 
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If these are the conclusions advocated by Agassiz, in relation to America 
^nerally, north of the 44th parallel, we may accept as a vety modest deduc- 
don the entombment of all the monntains in the Highlands of the ProTince 
inder one glacial pall. 

Dr. Dawson, the able and distingnished President of McGill College, 
Montreal, whose writings and authority have so frequently been quoted in 
this Report, does not agree with the views of glacialists as now understood. 
Dr. Dawson urges as a chief objection to the striation of a portion of the 
Saint Lawrence Valley — 1st. ^^ That the direction of the striation was from 
the ocean toward the interior, against the slope of the Saint Lawrence Val- 
ley;" and 2nd. When spelling of the supposed excavation of the great 
Lakes by means of ice, he says, ^'Glaciers could not have effected it; for 
even if the climatal conditions for these were admitted, there is no height 
of land to give them momentum." 

"But,** says Dr. Dawson, " if we suppose the land submerged so that the 
Arctic current flowing from the northeast should pour over the Laurentian 
rocks on the north side of Lake Superior and Lake Huron, it would neces- 
sarily cut out of the softer Silurian strata just such basins, drifting their 
materials to the southwest'*'^ This conclusion is far from being borne out 
by the existing Lake Basins. An Arctic current could not have occasioned 
the vast subaqueous escarpments which exist on the north side of the Indian 
Peninsula and its Island prolongations in Lake Huron. There are three 
kundred feet of water close to many parts of the shore in that portion of the 
lake, a depth equal to that of the Bay of Fnndy, notwithstanding its wonder- 
fill tides and never-ceasing currents. The vast depths of the great Canadian 
Lakes, from 700 to 1000 feet> surrounded by unbroken rocky rims, which 
hold their waters up, is another potent argument against the existence of 
currents, especially an arctic one, which is, comparatively speaking, a surface 
current, the warmer heavier water (39.5^) necessarily seeking the greatest 
depth and the colder current flowing over it. The geograplycal position of 
the axes of the great Lakes, which would be that of the current, is of itself m 
grave olgection to the views urged by Dr. Dawson. 

AN SLEVATION 09 THE COKTINBNT ALONl BBQUIKBD. 

There can be no doubt that a submergence (which probably did not exceed 
600 feet in this latitude) would account for some of the phenotnetia under 
review, but an elevation of the northern portion of the continent, to tiie 
extent of as many hundred feet ^ some geologists suppose submergence to 
have taken place in thousands of feet, would explain all the glacial pheno- 
mena under consideration, as well as many others for which the hypothesis 
of submergence alone is wholly inadequate, such as the formation of elevated 
but local beaches and terraces, the formation of great escarpments increasing 
continually in altitude towards the west, the excavation of Lake Basins, &c. 

* Proceedings at the Annual Meeting of the Natural History Society of Montreal, 1861.— ''The Pre- 
tident'f Address/* 
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This elevation would require to be of the same character as that which is 
now actually taking place in Sweden, and indeed on a small scale on i&ao 
Atlantic coast of New Brunswick, Xova Scotia and the United States. A 

gradual elevation of the northern part of the continent, for a few feet iu 
latitude 35° K, a hundred feet in latitude 40° N., 200 feet in latitude 4—^° 
K, 500 feet in latitude 50° K, and 1000 feet in latitude 65 or 70° N., won Id 
give the required slope.* The advocates of the Iceberg theory do not he^^i* 
tate to assume that the continent was submerged to the extent of from 4,O^D0 
to 5,000 feet, in order to account for the scratches and Drift on Mou^^t 
Washington and in the Catskills, yet a comparatively small elevation in tk=3e 
manner indicated above, would not only remove the difficulties with rega^^rd 
to slope, but it would also avoid the necessity for an assumption of whic=3h 
there is no real evidence in the way of Fossil remains, beyond a depressi^r^u 
not ex<*5eding in the valley of the Saint Lawrence six hundred feetf 

I'ORMATIONS OF ESCARPMEIfTS. 

Most of the difficulties attending the formation of elevated beaches of smsKlI 
horizontal extent, at elevations varying from 900 to 1750 feet above the s^ ^ 
disappear when viewed in connection with glacial Lakes. And that gr^^^ 
enigma, the enormous parallel escarpments from 300 to 1000 feet high, ais^ d 

* An elevation of this see-saw character has actually taken plaoe within certain limi. ^ 
as shewn by marine shells. In Lake Ghamplain these are found at an elevation of abov^^ 
400 feet, at Montreal 470 feet, and in the Arctic Regions they have been discorerDd 
an elevation of nearly 1000 feet, on Cornwallis and Beechy Islands. 

f In a recent Report on the Geological Survey of the State of Wisconsin by the 
gaished American geologists, Professors James Hall and J. D. Whitney, the remarkable 
view is advanced by the latter, that there is an area of more than 3000 square miles i '^ 
extent (long. 90° TV. lat. 42° 60^ N.) which has never been overflowed since the Upp^"* 
Silurian epoch. Mr. Whitney says :-^^^ If we consider the magnitude and universality ^^ 
the drift-deposits in the Northern United States, and especially in Northern WiBCoasirs^ij 
We shall be more astonished to learn that throughout nearly the whole Lead-region, iii^c3 
over a considerabll extent of territory to the north of it, no trace of ti^nsported materialist 
boulders, or drift can be found ; and what is more curious, to the east, south, and 
the limit of the productive Lead-region is almost exactly the limit of the area thus marl 
by the absence of Drift." 

The conclusions to which Mr. Whitney has been led by the study of this driftless 
are briefly as follow : — 

1. That since the Upper Silurian period this portion of Wisconsin has not been sob 
merged, and that its surface has, consequently, never been covered by Drift. 

2. That the denudation it has undergone has been effected by the simple agency of rail 
and frost. 

3. That a large portion of the superficial detritui^ of the West must have had its orietitf^^ 
in the subserial destruction of the rocks, the soluble portion of them having been gndumf^^O 
removed by the percolating water. 

4. The entire absence of terraces indicates that the region in question has not been 
merged in recent times. No organic remains other than those belonging to palieos(M< 
times, except those of land animals and plants, have been found in the Lead-region. 

On the railway between Milwaukie (Lake Michigan) and Prairie du Chien on the Mil 
sissippi, there is no point which rises higher than 950 feet above the sea-level ; and th< 
towns of Galena, Meuomonee, and Dunlieth, in the Lead-region, are below the level o' 
Lake Michigan 
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THE OEAKD FALLS Of TEE SAIHT JOHN. SOT 

■ "■ ' ■ ' ■ ■ , > . 

The depth of the drift near the College is stated bj Dr. Robb to be about 

86 feet. The thicknesB of these deposits on the northeast side of the river 

appears to be considerably less than on the southeast side. Some of the 

wells on the Keswick are sunk through 7 fbet fine gravel, 16 feet bine clay^, 

and 4 feet coarse gravel resting on slates. In a well on a farm in the pear 

erf Fredericton the rocks penetrated were as follows: — 

Loose soil and sand, ... 2 feet 8 inches. 

Yellow clay, 14 *• 

Park clay, 4 

Boulders and coarse gravel, 2 

■ ■ # 

And in another well on the hill above the University — 

Soil and sandy earth, 8 feet 8 inches. 

Clay with small boulders and gravel, 7 ** 

Sandstone of the Carboniferous Series.* 

The depth of the blue clay forming the bed of the riVer is at least 60 feet 

TBRRA0X8 AT THE GBAND FALLS. 

If we examine a plan of tlie Grand Falls after laying down the contour 
lines. showing the different terraces, we can not fail to be struck with the 
following apparent facts : — 

That previously to the glacial period the Saint John River pursued a 
straight course down the deep ravine to the west of the Portage road, 
possibly over falls. That this ravine extends from a little above the upper 
basin very nearly to the lower. It is apparently the former valley of the 
Saint John, now partially filled with drift. 

The height of the upper basin above the level of the sea being 419 feet, it 
is clear that when the continent was submerged below that depth, the Saint 
John above the falls flowed directly into the ocean. During that period 
not only was the old channel partially filled up, but the glacial drift was 
rearranged over the tract of country near where the falls now are, and else- 
where. When the land began to rise again, the upper portion of the Saint 
John above the falls was a lalhs estuary in direct communication with the 
sea ; the continued rising of the land converted this lake estuary, into a 
river, which found its outlet, not by its old filled up channel, but by the 
course of the uppermost terrace, of which there are four, and all of which, 
be it observed, appear on Little or Falls River, showing that this Little River 
also cut its way through the rearranged drift As the land rose, these ter- 
races became successively developed in the ordinary process of' drainage, 
until the river had re-excavated its ancient bed below the level of the ledge 
of rocks, when falls commenced and have existed since the Saint John cut 
oat a channel for itself. The new falls began at the lower basin^ near where, 
probably, the ancient falls once existed ; the course of the excavated ravine 

^ In sinking a well near Bathnrst, the workmen came to bine clay at a depth of 25 feet, 
■ome 200 feet above the sea. The blue clay, which was probably glacial drif^, contained 
a yery considerable quantity of bright iron pyrites. On J^ull Creek, Woodstock, near the 
Saint John, there is a fine cliff of stratified vellow clav CO feet above the stream. 
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a vast glacier Btretching continuously from the shore, inland. Advancing 
farther up the Straits beyond the region of moisture, the region of glaciers, 
according to Captain Sir L. M^Glintock, is left behind. No icebergs were 
seen in the Archipelago of Barrow Straits ; with high land and abundance 
of moisture there is an abundance of icebergs, but in the Archipelago of 
Barrow Straits, with a drier atmosphere, icebergs are not seen.'^ 

It follows from these observations that a zone of moisture during the 
glacial epoch would in the north temperate regions be a zone of glaciers, 
and the boundary of these glaciers wouM necessarily follow an isothermal 
line. May not the escarpments described on a preceding page, represent a 
boundary of a zone of moisture, and the isothermal line which limited the 
ice masses ? and may it not be ultimately shown that the glacial phenomena 
of the North American Continent have been limited at different periods to 
certain zones, which were zones of elevation and moisture, and that there is 
no necessity for conceiving with Agassiz that a continental cap of ice covered 
both poles, possessing the enormous thickness he assigns to it ? Upon this 
view it does not appear to be improbable that glacial phenomena may be 
recognized in many preceding geological ages of the world ; and the huge 
rounded boulders in some of the ancient conglomerates, belonging even to 
the Palaeozoic Series, awaken the suspicion that glacial zones existed in 
those remote periods ? 

THE VALLEY OF LAKE ONTARIO. 

The objection urged by Dr. Dawson, that the glacial mass would have to 
move up the slope of the Saint Lawrence Valley to explain, on the glacial 
hypothesis, the origin of the south west striations there, loses its force 
upon the legitimate assumption of a gradually increasing elevation of this 
part of the continent towards the north, and while this hypothesis accounts 
equally well with the iceberg theory for the distribution of the Montreal 
trap in the valley of the Genessee, and the dispersion of boulders through- 
out all parts of the Valley of the Saint Lawrence, as shown by Dr. Bigsby,! 
it affords at the same time a probable explanation of the original formation 
of the Niagara escarpment, especially of that elevated portion which con- 
stitutes the northern flank of the Blue Mountains, which is not liess than 
1400 feet above the sea level, and is nevertheless continuous with, and a 
part of, the escarpment to the east. That portion of this long wall of 
rock, (which stretches from the middle of the State of New York to Lake 
Superior), lying within the baain of Lake Ontario, has no doubt been greatly 
remodelled by the ocean during the subsequent period of subsidence to the 
extent of about 600 feet, but it seems probable that the Blue Mountain 
escarpment of Lake Huron, whose base is not less than 800 or 900 feet above 
the sea, should be the result, like the Biding Mountain and the Grand 

Coteau de Missouri, of the vast hydraulic power of Glacial Bivers. 

----- ■■ - ^ " 

• Discussion on Captain M. F. Maury^s Paper on the Physical Geography of the spa. — ^Proc of t^ 
Royal Geo. Soc. Nov. 20, 1S60. 

t Vide Dr. Biysby, on Canadian Erratics. — Proceeding's of the Geologicfil Society— -1851.^ 
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We thus connect all the phenomena of Striated rocks, Lake Bacdns, 
Escarpments, Inland Beaches, ^* Horsebacks," the formation and partial dis- 
tribution of Boulders, and the unstratified Drift, with one and the same 
cause, simultaneouslj producing these varied manifestations of its power 
and evidence of its work. 

GLACIAL RIVERS AND LAKES. 

t 

The great glacial mass which covers a large part of Greenland has its 
rivers, which are never frozen, uninterruptedly issuing from beneath the 
glacial covering and pouring their waters into the sea, both during summer 
and winter. The vast mass of ice appears to act as a cloak to the earth, so 
as to prevent its heat from being radiated into space. Hence, even in 
Greenland, the bottom of the glacier is apparently constantly thawing, 
owing to the heat of the earth, and the glacial rivers convey the products 
of the " thaw" under the ice to the sea. 

Dr. Rink, who has resided many years in Greenland, as stated in a pre- 
ceding extract, and studied glacial phenomena in its grandest development 
as it now exists, calculates the yearly amount of precipitation on Greenland 
in the form of snow and rain, at twelve inches, and that of the outpour of 
ice by its glaciers at two inches. He considers that only a small part of the 
remaining ten inches is disposed of by evaporation, and argues that the 
remainder must be carried to the sea in the iorm of sub-glacial rivers. He 
shows that copious springs of fresh water boil up through the sea in front 
of the glaciers that advance into it, and states that their positions are con- 
spicuously pointed out by flocks of sea birds, which invariably hover over 
them in evident search of some food, whatever it may be, which they always 
find there. 

Dr. Rink also specifies a Lake adjacent to the outfall of a glacier into the 
9ea, which has an irregularly intermittent rise and fall. Whenever it rises 
the sea springs disappear ; when it sinks they burst out afresh, showing a 
iirect connection between the springs and a sub-glacial river. Arguing from 
ivhat has been observed in the Alps, be concludes that an amount of glacier 
water equivalent to 10 inches precipitation on the whole surface of Green- 
land, is no extravagant hypothesis, and he accounts for its presence partly 
by the transmission of terrestrial heat to the lowest layer of the ice, and 
partly from the fact that the summer heats are conveyed into the body of 
the glacier, while the winter cold never reaches it. The heat melts the 
surface snow into water, which percolates the ice, while the cold penetrates 
I very inconsiderable portion of the glacier, whose thickness exceeds 2000 

Feet.* 

The Glacial rivers, which flow continually from the continental mass of 
Greenland ice, and are the inseparable attendants of all glaciers wherever 
dtuated, enable us to see how an ice-stream advancing against a precipice 

'^On the discharge of the water from the interior of Greenland, through springs underneath the ice, 
\}y Dr. H. Rink of Greenland.— Proceedings of the Royal Geographioml Society, February 23, lb63. 
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of soft rock will, by means of its river, undermine and carry away the 
debris laterally, and in advance of itself. It is like a gigantic hydraulic 
engine constantly playing against the wall-like surface of the rock, and 
sweeping off the abraded materials in a river flowing at its base. According 
to this view^ an escarpment can be formed at any level ; it requires only 
two conditions, — Ist. A slowly moving glacial mass; 2nd. A rising slope. 
We can conceive that the glacier does not ascend the slope, but it cuts away 
the rock in front of it by means of its rivers, and forms an escarpment con- 
tinually increasing in elevation. Hence it appears probable that the greater 
portion of the valley of Lake Ontario, together with the valley of the Saint 
Lawrence, quite independently of the area occupied by the Lake Basin 
itself, was cut out by glacial ice acting in the manner just described. 
Glacial strise it must be observed show only the last record of the receding 
masses, but we must look to Drift, to Terraces, to Lake Basins, to Boul- 
ders, and to Escarpments, for the work which they have accomplished. 

The clean-swept floor of the level country at the foot of the great escarp- 
ments in the far West, also indicates the boundary of vast glaciers, which 
left their dirt-beds on the prairie country, even as far as the south branch 
of the Saskatchewan, where I observed the forced arrangement of slabs in 
unstratified clay in 1858. 

The greater portion of this work was completed during the glacial period, 
when the land was elevated many hundred feet above its present level. 
Towards the close of the glacial period, and perhapsoneof the agents which 
brought it to a close, occurred the gradual subsidence of the continent to ft 
maximum extent of 600 feet in the latitude of Canada. During its subsidence 
and subsequent emergence, much of the work of the glacial period was 
remodelled, and some of it obliterated, the ocean having left traces of 
its own work in the form of marine and river beaches, and in the redis- 
tribution of many erratics, and the deposition of marine clays and sandi 
witliin certain limits. These marine clays exists in Maine and New Bruns^ 
wick to the ascertained height of 200 feet, but in the valley of the Saint 
Lawrence they have a much greater elevation. 

The theory which has so long obtained a certain degree of popularity, 
that icebergs driven by oceanic currents, and grating upon the floor of the 
sea, grooved and scratched the rocks against which they impinged, has 
not received any additional strength from the announcement recently made 
by Captain Maury respecting ocean currents. " These currents," says that 
distinguished geographer of the seas, ^'are the most capricious tilings; 
they not only sometimes cease to run, but they occasionally turn and run 
backwards.'* He cited the Gulf Stream, which the officers of Her Majesty's 
Ships in sailing between Halifax and Bermuda, had observed actually run- 
ning to the southward and westward.* The' Gulf Stream is very capricious, 
and its. northeasterly course is the resultant of a vast number of changes. 

* Ocean Currents on the northeast coast of South America— By J. A. Mann, Esq.— Captain Maury op 
a discussion ofthe above Paper.— Read before the Royal Geographical Society, January 12, 1S63. 
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This subject has been investigated generally, with relation to the motion of 
Fluids and Solids relative to the Earth's surface, by Mr. W. Ferrel. * assistant 
in the Nautical Almanac Office at Washington. To those who are curi6u3 
in such matters, it may be interesting to know that such great Flats as those 
of Fredericton, Gagctown, and elsewhere on the Saint John Faver, have 
probably been partly produced according to a general law which governs the 
Tactions of bodies on the earth's surface, and which may be thus briefly 
expressed : — 

" In whatever direction a body moves on* the surface of the earth, it is 
always deflected to the right in the northern hemisphere, and to the left in 
the southern hemisphere." 

The motions of the atmosphere are materially influenced by this law, so 
are those of the ocean, but to a far less extent. The general eastward motion 
of the water of the northern part of the Atlantic, called the Gulf Stream, 
and the consequent depression of the water next the coast of Nort'i America, 
is the cause of the Greenland current. 

The Gulf Stream flowing north is deflected towards the east, the Green- 
land current flowing south is deflected towards the west, hence they are 
preserved separate from one another as if divided by a wall. 

When a railway train moves in a straight line at the rate C'f 40 miles 
an hour, at the parallel of 45®, the lateral pressure tending "to throw it off 
the track, if it runs due north and spu^h, is about one five thousandth part 
of its weight ; if it moves ffom north to south, the lateral pressure is to the 
west, if from south to north, it is towards the east. 

The equation deduced by Mr. Ferrel, by which the solution of problems 
similar to that just noticed may be determined, is as follows: — 

Let V be the velocity of a body moving in any direction ; J^^ the deflecting 
force perpendicular to this direction ; m the lineal velocity at the equator, 
equal to 1523.2 feet in a second ; then n = .000072924 = angular velocity of 
the earth's rotation, r being the radius of the earth. Let 0=the polar distance 
in arc, and g = gravity, or 32.2 feet. Then it is shown that F= ^^~-^X g 

In the case of a railway train moving at the rate of 40 miles an hour, v 
will equal 60 nearly at the parallel of 45°, and F == ~^g or the lateral pres- 
sure is equal to r-~ of the weight of the train. 

By making the necessary substitution in the case of a river flowing at the 
rate of one, two or three miles an hour, an approximation to the lateral 
force it exerts on its westerly bank, if it moves from north to south, will be 
obtained. The same equation may be applied by the curious to ascertain 
the lateral pressure of glaciers, which, although their movementis are exces- 
sively slow, must, on account of their enormous weight, exert some lateral 
pressure, which may or may not be insignificant or immaterial, but it will 
always be a tendency to move io the west in the northern hemisphere. 

* The Americao Journal of Science and Arts, JaauaVy 1861. 
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mass. It has not unfrequentlj happened that when a glacier entered an 
ancient valley, it followed the course of that valley as long as it did not 
deviate many degrees from its original direction, hut if the valley deviated 
more than a certain number of degrees, the glacier left it, and pursued its 
course up hill and down dale without regard to obstacles not sufficiently 
formidable to divert it from the line of maximum descent. Hence we 
frequently find stride leaving a valley and passing up the s&uthem bank ; 
this is especially the case near Fredericton, where the glacial masses have 
slowly progressed southwards in the direction indicated by the valley 
of the Nashwaak, pushed across the Saint John, then partially filled with 
drift clays, and thence over the plateau to the sea. They have been to a 
certain extent the cause of the gently sloping banks of the river hefe, 
which though they rise to the height of 400 feet above the level of its waten 
as it now exists, yet their elevation is attained after a long and uniform 
slope, broken only by terraces which mark the slow subsidence of the river 
or lake estuary during the period of the partial re-excavation of the valley. 
These terraces will be noticed in the proper place. 

Glacial striee are frequently observed to run under the waters of existing 
seas and lakes ; in Lake Ontario, for instance, and on the Atlantic coast of 
Maine and the Bay of Fundy. They have even been observed to run under 
the waters of the ocean below low water mark. All of these phenomena 
belong to the close of the glacial period, after the uniform grinding down 
of the whole country, the formation of the great escarpments, and the 
excavation of the vast and deep Lakes of the Saint Lawrence Badin. They 
are among the last records of glacial action. 

LIVE IN KORTHEBN SXAS. 

A strong argument in favor of the glacial origin of the uBmodified drift 
is the absence of fossils. In England fossils, although much broken, are 
frequently found in the drift, but this shows that the glaciers which originated 
it terminated in fiords where marine life was abundant as it now is in die 
Greenland fiords ; there, the vast masses of ice which are yearly given off 
do not appear to interfere with animal life. The northern seas abound with 
microscopic organisms, and Sir Leopold M*Clintock brouglit up several small 
star fishes from a depth of 1260 fathoms or 7560 feet, the nearest land beiog 
Iceland, which was 250 miles distant. In the iceberg region the sounding 
lead also showed abundance of marine life on the sea bottoms which coald 
not fail to be occasionally disturbed by the grounding of icebergs. 

TERBACES AND BEACHES. 

There are three kinds of Terraces in various parts of the Province, difii^ 
ing from each other as to their origin, viz : — 

Ist. Marine Terraces or Ancient Coast Margins. 
2nd. Glacial Lake Terraces. 
3rd. River Bank Terraces. 



CHAPTER XI. 

ECONOMIC MATERIALS IN TBE DRIFT. 



800 Iron Ore or Limonite — Its formation — Its distribution — Importance of tlie Ore in 
Canada — The St. Maurice Forges — Wad or Boo Manganese — Principal Ores of— 
Its use in the Arts — Its use as a material for separating Gold from Quartz Sand, or 
Clays— Its use in the separation of Silrer — Shell Mael — Kaolin for Pottery — 
Clays for Bricks and Pottery — Moulding Sand — ^Blue Phosphate of Iron — 
Gold— Its distribution in Auriferous Drift in Canada— In Glacial Drift— Mode of 
washing the Drift— The Hydraulic process — ^The Eydraulio process in California — 
Experiments on the River du Loup in Canada — Distribution of Gold in the Drift of 
New Brunswick— I. On the Upper Upsalquitch — II. The Nipisiguit— III. Campbell 
River and Long Lake — IV. The Serpentine — Y. Blue Mountain Brook — YI. The 
Little South West Miramichi — YII. Springfield — YIII. Between Hopewell and 
Golden Mountain — IX. Dutch Yalley Road — Conclusions — Miscellaneous Mate* 
rials not in the Drift — Plumbago or Graphite — Dolomites — Origin of— Hydrau- 
lic Limestones — Composition of — Properties of — Grindstones — Probable Indian Relios 
on the Atlantic Coast — Professor Chadboume's Account — Account in Sewall's Ancient 
Dominions — Mr. C. H. Hitchcock's Description — Mr. Morse's Account. 



« 

The Minerals of economic value found in the Drift are of considerable 
tnportance. They are Bog Iron Ore ; Wad or Bog Manganese ; Ochres ; 
Ihell Marl; Clays for Pottery; Silicious inpusorial earth or polishing 
OWDBR ; impure Kaolin for the manufacture of superior articles of pottery ; 
Jlue phosphate of Iron for pigment ; Gold, &c. These are generally found 
a the re-arranged Drift or Alluvium ; also in the alluvial deposits in the 
alleys of rivers. 

The most important metal found in the older or Glacial Drift is gold, 
erived from Paleozoic Bocks, partly by their decay and partly by the 
rinding process of glacial ice. The precious metal is also found iu the 
e-arranged glacial drift or alluvium. 

BOG iron ore or LIMONITE — OCHRES. 

The formation of this substance may be described as follows : — ^Water 
barged with organic matter, the result of the decay of vegetable substances, 
ermeates ferruginous sediments or drift containing iron sand, and reduces 
le peroxide of iron to the state of protoxide which is soluble in water, and 
I brought to the surfifcce by springs either as a carbonate of the protoxide 
f iron, or in combination with vegetables acids, (crenic, geic, and humic.) 
a contact with air these protosalts of iron absorb oxygen, th« metal is 
sndersd insoluble and is precipitated from the solution of the carbonate as 
hydrated sesquioxide, or from the organic solution, as a compound of this 
ride with the vegetable acid. While the purer limonites ate uothixi%Ti^^t<ik 
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month of the riyer, on the shores of Grand Baj, the Kennebeecasia, Bellekle, 
and on the side of the main stream near the Reach, (Gesner.) On the eoast 
these marl and claj beds are yerj nnmerons, occorring in all sheltered 
places, and from 10 to 40 feet above the highest tides. The beds of sand, 
grarel, clay, and marl, on the banks of the Saint John above Gagetomi, 
consisting of remodelled drift, all appear to be of fresh water origin. 

MOBBEN ELSTATIONB AKD DKPRESSIOXS OP THX COAST. 

Near Point Blakeland, Bayfield notices on his chart of Miramichi Bay, s 
" Peat bank 10 feet high." Also near Grandoon Island, ^* cliffi of sandstone 
15 feet, covered with Peat." 

The soundings taken by Bayfield daring 1848, in Miramichi inner Bay, 
show 2| and 8 fathoms where four and five fathoms are recorded on the old 
charts constructed by order of the Admiralty, previous to 1780, and pub- 
lished in that vear bv J. F. TV. des Barres. 

The Marsh inside of Hucklebury Island, Bayfield describes as filled iritb 
Eel grass and nearly dry at low water; the chart of 1780 shows three and 
two fathoms of water. 

Buctouche Harbour exhibits also great changes. The channel is veiy 
much diminished both in breadth and depth since 1780, the depth being 
about one half. These changes may be doe in part to the debris brongbt 
down by the rivers, but there is ground for belief that the land is slowly 
rising north of Buctouche. The walrus bones on Miscou Island, alluded 
to on page 84, show a gradual elevation of that part of the coast, so also 
does the Harbour of Batfaurst. 

SXTE55IVE UPTHBOW TO THE WEST OF THE SAIXT JOHN. 

The elevations and depressions which have just been noticed sink into 
insignificance when compared with a bold vertical movement of a con- 
siderable portion of the Province, which appears to have taken place long 
previous to the Glacial epoch. The known details of this movement are 
not sufficiently numerous to permit a general description of its efiTecta to be 
drawn up, but they are susceptible of being traced over a wide area, so that 
some ideas may be gathered respecting its nature, which may serve as a 
guide for future enquiry. 

The breaks in the continuity of the narrow belts of the Bonaventure rocks 
where they cross the Saint John in the Parish of Eingsclear and in the 
Parish of Hampstead, point to an important elevation of the whole of the 
Carboniferous rocks west of the Saint John. The sudden termination of 
the " granite ** on the same river, according to Gesner, occurs at the Qaa^ 
ries. The granite and the slate are described as being cut off at the broad 
point of land between Belle Isle Bay and the Washademoak, and they are 
there, on the east side of the river, replaced by " trap." 

The limits of this raised district are undefined to the west, but there 
appears to have been an upthrow of great extent, which may exercise an 
important infiuence on the geology of the country over which it prevailed. 
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2Dd. Wad or Bog Manganese, or the hydrated peroxide. It differs, when 
pure, from the grey peroxide, in containing one atom of water. 
. In 185'^ there were imported into Qreat Britain and Ireland, 24,171 tons 
of manganese, worth £193,368 sterling. 

Maitganese is now being largely used by the calico printer, and for the 
manufacture of bleaching powder; but it is the new application of the ores 
of this substance, in the production of nascent chlorine for the extraction 
of gold, that seems to promise the most rapid increase in the demand. The 
following process is due to Mr. F. C. Calvert, of Manchester, who communi- 
cated the results of his researches in a paper entitled ^^New Method of 
Extracting Gold from Auriferous Ores ** :— 

" At the present time when the auriferous ores of Great Britain are 
attracti/Sg public attention, it may be advantageous to persons interested in 
gold-mining, to be made acquainted with a now and simple method of 
extracting gold from such ores, which presents the advantages of not only 
dispensing with the costly use of mercury, but of also extracting the silver 
and copper which the ore may contain. Further, it >nay be stated that 
the process can be profitably adopted in cases where the amount of gold is 
small, and the expense of mercury consequently too great. Without enter- 
ing here into all the details of the numerous (about one hundred) experiments 
which I made some years since, before I finally arrived at the new method 
of extracting gold, which I have now the honor of communicating, allow 
me to state a few facts which are necessary to give a complete view of the 
subject. If 2.2 parts of pure and finely divided gold, obtained by the 
reduction of a salt of that metal, be added to 100 parts of pure sand, and 
placed in a bottle with a saturated solution of chlorine gas for 24 hours, 
only 0.6 of gold is dissolved. If the same experiment be repeated, but 
instead of chlorine water, a mixture of chlorine water and hydrochloric acid 
be Used, 0.6 of gold is dissolved. If, instead of employing hydrochloric acid 
and chlorine gas, a mixture of sand, reduced gold, and peroxide of man-' 
ganese, with hydrochloric acid, are placed in a bottle, 1.4 of gold is dissolved; 
so that it would appear that, under the influence of nascent chlorine, the 
gold is more readily dissolved than when the same gas is mixed in solution 
with hydrochloric acid, previously to being placed in contact with the 
auriferous sand. Still these processes leave a great deal to be desired in a 
commercial point of view, as more than a third of the gold remains undis- 
solved. The same results are obtained if the chlorine gas be generated by 
another method, viz., by adding to the auriferous sand a mixture of chloride 
of sodium, sulphuric acid, and perozide of manganese. Being convinced, 
therefore, that nascent chlorine gas was a fit and proper agent for cheaply 
extracting gold from ores, and that it was probably only necessary to modify 
the method of operating, I allowed the mixture of hydrochloric acid and 
peroxide of manganese, or of sulphuric acid, peroxide of manganese, and 
chloride of sodium, to remain for twelve hours in contact with the auriferous 
■and ; and, then, instead of washing-out the solution of ^o\d^ 1 %&^<^^ ^ 
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I. conolnded the deaoription of thiB remjir.kable mrangpipent witb the following Unl st 
their origin : — " May not the plastic and irresistable agent which picked np the materiala 
composing the Bine Clay, and then melting, left them in their present, position, have been 
largely instrumental in excavating the basins of the great Canadian lakes."* 

An4, in 1860, in a '* NarratiTe of the Canadian Expeditions/' I remarked, " The -wide- 
spread phenomena exhibiting the greater or less action of ice, snoh as grooTed, poUehed* 
and embossed rocks, the excavation of the deep lakes of the St. Lawrence bann^ the forced 
arrangement of drift, the ploughing-up of large areas, and the extraordinary amonnt of 
denudation at different levels, without the evidence of beaches, all point to the action of 
glacial ice previous to the operations of floating ice in the grand phenomena of the Drift."f 

The following Sections show some of the peculiarities of the Sidnt Joha 
Birer alluvium* 

ALLUVIAL STRATA EXPOSED MEAK FEEDEKICTON.^ 

'■■^ ■ ■■ * . .. 1. - .. 



1. Ban^ of River. 

Vegetable soil, ft. 3 in. 

Sandy soil, ... ... & '' 6 " 

Black forrogiaous sand, B(>g 
Iron Ore, gravel, yellow sand 
and bhick sand, all of vari- 
able thickness, 10 « *' 

Yellow Qlior> .- 1 " 8 " 



Total, 



... I4ftllin. 



BtTTE Clat of unknown depth fbrtning 
. ihe bed of the River, (Glaeial Drift) 

3. fkiU side f near Brick KUn, 

Sand, 9 ft. 9 in. 

t\Bllpw6hiy, ... 1 " ** 



. ■■ ^' 



Totals 



... 10 a. 9 in. 



Bine cUyof nivknowi^ thioknema, (CMiiciai 
Prift) 

5. Brook n€at Fooi Mnue. 
Siail, •'.. .... ..V Oiffc. 5 in. 

^m\r. :••• ?■ 5 "■ 

Total, ... ... Sffc. lOin. 



2. Front of the LegislaUve Buildiags, 

Soil, ... Oft. 5 ic 

Sand mixed with a little loam, 12 '' ia ' 



Total, 



f •• 



.., 12 ft. 5 ii 



Blue Clat for^ling bed of river of qol- 
known depth, (Glaoial Diifk.) 



4. Jh^ontof Hiffmiik^% 

Soil, ... I ft OiiB 

Ironihot sand, a^d gravel, .,.. 5= " *' 
\frhite sand and gravel, .,. 8 " ft " 



total, 



•*• 



... 14 ft IB 



Marij ol^y foisfuiig bed €i( ti^e mtu 



• T 



Tellow clay, unknown, (Perhaps Glacial 
Dria) 



6. RH^ near 9mk. KUn^ 

Cot^sei), .«• 4.. ..« Afb 6i 

Sand, ... ... . ... M ** P *' 

Tellpw play, ... ... , ... 12 « 6 " 



Total, 



... 22ft 6in. 



\ Bine elay^ nnknoi^n, (Q'laoijal Bmfti) 



* Repon oti the Atsinniboine tnd Saskttchewin Exploring Expedition. By Henry Yotde Hind, 
|f» A., ToffCiatflii 1869. Eyrf aii4 Spbtuswropdjs, IpOfi4op, 166^^9}u9 3o!Oki> 

t Narrative of tl^i CaiuuilaA ExpeditkNifqr ^657 aed ISSS^ yo\. i,i. p. 254. LcHigmaa'a ^^9(^ . - 

tFmderictoii,JUt.45* 57' 1&7" N. L4»|g. ^<' 3^ W. i# ^lttate4 op an esl^fir^ "iat^pvifM:*' orQaK 
whose river edge is about 15 feet abpye tn^ w^ter in November. The, character of tn^ valley h(f% >* 
given in the text. It is 00 miles by road ihns Salat Jobat and 94 by witef « 

f Dr. Robb. 






THE OEAKD FALLS OF TEE SAINT JOHN. SOT 

■ - " ■ 

The depth of the drift near the College is stated bj Dr. Robb to be about 

B6 feet. The thicknesB of these deposits on the northeast side of the river 

appears to be considerably less than on the southeast side* Some of the 

wells on the Eeswiok are sunk through 7 fbet fine gravel, 16 feet iblne claj^ 

and 4 feet coarse gravel resting on slates. In a well on a faim in the pear 

of Fredericton the rocks penetrated were as follows: — 

Loose soil and sand, ... ... 2 feet 8 inches. 

Yellow clay, 14 " 

Park clay, 4 

Boulders and coarse gravel, .2 

And ia another well on the hill above the University — 

Soil and sandy earth, 8 feet 8 inches. 

Clay with small boulders and gravel, 7 ** 

Sandstone of the Carboniferous Series.* 

The depth of the blue clay forming the bed of the riVer is at least 60 feet 

TBRRA0X8 AT THE GBAND FALLS. 

If we examine a plan of tlie Grand Falls after laying down the contour 
lines, showing the different terraces, we can not fail to be struck with the 
following apparent facts : — 

That previously to the glacial period the Saint John Kiver pursued a 
straight course down the deep ravine to the west of the Portage road, 
possibly over falls. That this ravine extends from a little above the upper 
basin very nearly to the lower. It is apparently the former valley of the 
Saint John, now partially filled with drift. 

The height of the upper basin above the level of the sea being 419 feet, it 
is clear that when the continent was submerged below that depth, the Saint 
John above the falls flowed directly into the ocean. During that period 
not only was the old chann^ partially filled up, but the glacial drift was 
rearranged over the tract of country near where the falls now are, and else- 
where. When the land began to rise again, the upper portion of the Saint 
John above the falls was a lake estuary in direct communication with the 
9ea ; the continued rising of the land converted this lake estuary, into a 
river, which found its outlet, not by its old filled up channel, but by the 
course of the uppermost terrace, of which there are four, and all of which, 
be it observed, appear on Little or Falls River, showing that this Little River 
also cut its way through the rearranged drift As the land rose, these ter- 
races became successively developed in the ordinary process of' drainage, 
until the river had re-excavated its ancient bed below the level of the ledge 
of rocks, when falls commenced and have existed since the Saint John cut 
oat a channel for itself. The new falls began at the lower basin^ near where, 
probably, the ancient falls once existed ; the course of the excavated ravine 

^ In sinking a well near Bathnrst, the workmen came to blue clay at a depth of 25 feet, 
Bome 200 feet above the sea. The blue clay, which was probably glacial drif^, contained 
a yery considerable quantity of bright iron pyrites. On Bull Creek, Woodstock, near the 
Saint John, there is a fine cliff of stratified yellow clay 60 feet above the stream. 
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was determined by the terraces, which, according to natural laws, the river 
had previously formed iu the ordinary process of drainage. It isitlie terraces 
then which have determined the course of the gorge,' not thcv gorge the 
formation and contour of the terraces. The gorge is simply a valley of 
erosion due to the action of running water, guided by a previously. exist- 
ing valley, and formed in the same manner and under similar circnmstances 
as the gorge of the Tobique, or as the gorge of the Falls of Niagara. These 
valleys of erosion are every where to be seen, and water Is competent to 
execute far more imposing monuments of its power, without calling in the 
aid of paroxysmal action, convulsions, or earthquakiBs. 

The question will suggest Itself to the reader, "why did not thfe Saint 
John follow its old channel direct from the upper to the lower basin." It 
is not difficult to frame a satisfactory answer to this question. The Glacial 
Drift now forming prominent hills near the falls, was once an unbroken 
barrier, holding up the lake-like estuary which at that remot6 period ex- 
isted above the Grand Falls, and whose work is seen in the beautifully 
stratified fresh water marls, sands, and clays, on. the banks of the river far 
above -the Falls. The lowest point in this Drift barrier was on the course 
of the highest terrace, and this course was necessarily selected by the drain- 
age waters of the estuary. Subsequently to the assumption of this new 
passage to the sea, the drift iu the old valley has been gradually removed 
by the ordinary process of sub-serial denudation, so as to mark its former 
existence by a depression of unmistakable origin. 

DRIFT ISLANDS WHICH HAVE BSCAPBD DENUDATION. 



Jslanih on the Banks and Intervale {Flats,) 

1. Island on the east bank opposite Robin- 
son's Island, altitude of highest contour 
linoy 150 feet 

2. Island in Gagetown Flats, altitode SI 
feet. 

3. Islands in Flats just above the mouth 
of Tenant's Cove. 

(a.) On east flat, altitude 50 feet, with 
an escarpment to the southeast. 

(6.^ On west flats, altitude 850 and 880 
feet, with escarpments ito the southeast 
and northeast. 

4. Island oa Promontory, 250 feet high. 

5. Island on east bank below Oak Point, 
400 feet, with several Ishinds on west bank, 
300 feet; escarpments on the river are 
.common both a few miles above and below ' 
Oak Point and the mouth of the St. John, 
with terraces in the rear. 



Terraces. 



1. Terraces at Fredericton. 
Tetfaces opposite Gagetown. 

2. On the Jemseg. 

3. Round Oalenabog Lake and oppixiS:^ 
Long Island, highest contour line 400 fe^^^* 
Distance from river i of a mile. 



4. Terraces have altitude of 400 feet nort 
west of Tenant's Cove, with an escarpme 
400 feet high facing the east. 

5. Terrace^ near th^ mouth, of Belle 
Bay have altitude of 350 feet.' 



It 



JNote. — Comparatively low temoes 
numerous on the upper St. John. Tli< 
are well seen at the mouth of the Tobiqi^-^' 
and at Woodstock ; they are also nutnero^'v^s 
on the Miramichi. 
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in a white garnet-rock described elsewhere.* These latter localities belong 
to the rocks of the Quebec group, but the precious metal has rarely been 
found in place, and the working of it in Canada has been confined to 
the superficial deposits of clay, sand, and gravel already mentioned. The 
occasional occurrence in these of pieces of gold partially imbedded in quartz, 
shows that it was derived, in part at least, from b^ds or veins of this mineral, 
which are common among the talcoid slates of the region. The observations 
among the gold-bearing rocks of the Southern States seem to show that the 
precious metal was originally deposited in the beds of various sedimentary 
rocks, such as slates, quartzites, and limestones, and that by a subsequent 
process it has been, in some instances, accumulated in the veins which 
intersect these rocks. The formation of these veins would seem, from the 
one above described at Saint Francis, to be subsequent to the Silurian period. 
The same considerations apply to the copper and lead ores of the Eastern 
Townships.* 

MANNER IN WHICH THE QOLD IS DISTRIBUTED. 

* The gold is found very generally disseminated throughout the diluvial 
deposits over the region already designated in Canada, and is not confined 
to the river beds ; the action which distributed the gravel over the surface 
being anterior to the formation of the present water-courses. "When, by the 
process of washing, the heavier portions of the auriferous gravel have been 
brought together, they are found to contain abundance of black ferruginous 
ores, consisting of magnetic iron, hematite, both specular and compact, 
chromic iron and ilmenite ; with occasional grains of garnet, rutile, and 
more rarely zircon and corundum. The gold is in grains, sometimes angular, 
but more often ronnded, and varying in size from masses of half a pound 
weight to a fine dust, which last is separated by amalgamation from the 
black iron-sand. 

Mention is made in the Geology of Canada, (pages 518, 520,) of a quartz 
vein at Saint Francis, on the Chaudiere ; where small grains of native gold 
have been found imbedded in quartz, together with argentiferous galena, 
and Bulphurets of zinc and iron, both containing gold, and with arsenical 
pyrites; much larger specimens of gold have since been found in quartz, 
about one hundred yards from the locality just mentioned. It is probable 
that this, and similar quartz veins, may be wrought with profit ; but the 
gold hitherto obtained from this region has been from the superficial deposits 
of clay, sand and gravel which abound there, and appear to be derived from 
the breaking up of the rocks that contain the gold-bearing veins. These 
deposits probably belong in part to (he ancient glacial drifts or boulder forma- 
tion, and in part to newer stratified clays and gravels, which consist of the 
materials of this, modified and arranged by the subsequent action of water. 
On the Magog River, above Sherbrooke, particles of gold occur in a hard- 

* This rock occiir:i with serpentine on the river Guillaame, the most northern tributary of the right 
bank of the Ghaiidiere in Vaudreuil. The next one, being in the southern part of Saint JosMph. iit namect 
on ]k»uchett«*s map the Hiviere des Flantes, 
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Between St. John and Portland there is a narrow and deep valley now 
occupied l>y a church, manufactoriea, and dwelling houses. In this Tallej, 
and above strata of clay, there are marl beds containing shells and decom* 
posed sea weeds, identical with those still inhabiting the shores of the 
harbour. These beds are about 18 feet above the level of the sea, which at 
some former period surrounded the site of the city.* 

The full? of the Saint John at its mouth are not "falls" in the ordisarv 
acceptation of the term ; they result from the narrow and shallow outlet 
through which the tide, which rises with great rapidity arid to an altitude of 
28 feet, ha^ to pass. The outlet is not sufficiently broad or deep to admit the 
tidal wate'3 with their rise, hence a fall inwards is produced during the 
flow ; at the ebb, the tide recedes faster than the outlet of the river can 
admit of the escape of the waters accumulated within the inner basin, hence 
a fall otitivards. Twice every day the waters are at a level on' both sides of 
the gorge, and for half an hour or so these singular tidal falls are passable 
for vessels. A former outlet of the Saint John exists to the east of the City* 

The following are instructions for going through the falls, which apply, 
we believe, to no other " falls " in the world : — 

'* The falls are level, or it is still water at about three and a half hours on 
the flood, and about two and a half on the ebb, so that they are passable 
four times in twenty four hours, about ten or fifteen minutes at each time. 
No other rule can be given, as much depends on the floods in the River 
Saint John, and the time of high water or full sea, which is often hastened 
by high southerly winds. For a few days in the spring of the year, the 
height of the water in the River Saint John renders the passage of the fiilb 
extremely difficult.'* 

"Horsebacks." 

The * Horsebacks,' which are numerous in this Province, and consist of 
long raised beaches of gravel with boulders, were probably formed by glacial 
lakes ; that is, they were washed up by lakes in the interior of a glacial mass, 
on those portions of the coast of the glacial lake which came in contact with 
the rocks over which the ice was moving. Hence the reason why these 
' Horsebacks,' like the detached beaches of similar glacial lake origin, hare 
only a certain limited length and terminate abruptly « There is a ^HorsO' 
back' near the Saint Andrews and Quebec Railroad, at M^Adam's Station, 
about 5 miles long. There are others on the Saint John above Woodstockf 
and elsewhere in the Province ; and it may be that the barrier formerly 
existing at the Grand Falls was a * Horseback.' 

ACTION OF RIVEaS ON THEIR BANKS. 

Some years ago it was asserted that all rivers flowitig from the north to 
the south had a tendency to wear away the right bank, and cut their beds io 

the rock to the right of their course, in preference, as it were, to the left- 

— -^ — — — 

* Dr. Gesner^Proceedings of the Geological St^eiety, Apnl 1661. 
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behind. Bqnare acres of earth on the hill-Bides may thus be swept away 
into the hollows, without the aid of a pick or a shovel in excavation. Water 
}>erfonn8 all the labor, moving and washing the earth in one operation; 
while in excavating by hand, the two processes are of necessity entirely 
distinct The value of this method, and the yield of gold by it, as compared 
with the older one, can hardly be estimated. The water acts constantly, 
with uniform eftect, and can be brought to bear upon almost any point, 
wherfe it would be difficult for men to work. It is especially effective in a 
region covered by trees, where the tangled roots would greatly retard the 
labor of workmen. In such places, the stream of water washes out the earth 
from below, and tree after tree falls before the current, any gold which may 
have adhered to the roots being washed away. With a pressure of sixty 
feet, and a pipe from one and a half to two inches aperture, over a thousand 
bushels of earth can be washed out from a bank in a day. Earth which 
contains only one twenty -fifth part of a grain of gold, equal to one fifth of a 
cent in value to the bushel, may be profitably washed bj' this method ; and 
any earth or gravel which will pay the expense of washing in the old way, 
gives enormous profits by the new process. To wa&h successfully in this 
way requires a plentiful supply of water, at an elevation of fifty to ninety 
feet above the bed-rock, and a rapid slope or descent from the base of the 
bank of earth to be washed, so that the waste waters will run off tlirough 
the sluices, bearing with it gravel, sand, and the suspended clay." 

The above description has been copied from a report on the gold mines 
of Georgia, by Mr. William P. Blake, who has carefully studied this method 
of mining in California, and by whose recommendation it has been intro- 
duced into the Southern States. He tells us that in the case of a deposit in 
North Carolina, where ten men were required, for thirty-five days, to dig 
the earth with pick and shovel, and wash it in sluices, two men, with a 
single jet of water, would accomplish the same work in a week. The great 
economy of this method is manifest from the fact that many old deposits in 
the river-beds, the gravel of which had been already washed by hand, have 
been again washed with profit by the hydraulic method. He tells us that 
in California the whole art of working the diluvial gold-deposits was revolu- 
tionized by this new method. The auriferous earth, lying on hills, and at 
some distance above the level of the water-courses, would, in the ordinary 
methods be excavated by band, and brought to the water; but by the present 
system, the water is brought by aqueducts to the gold-deposits, and whole 
square miles, which were before inaccessible, have yielded up their precioua 
metal. It sometimes happens, from the irregular distribution of the gold 
in the diluvium in California, that the upper portions of a deposit do not 
oontain gold enough to be washed by the ordinary methods; and would 
thus have to be removed, at a considerable expense, in order to reach the 
richer portions below. By the hydraulic method however, the cost of cut- 
ting away and excavating is so trifling, that there is scarcely any bank of 
earth which will not pay the expense of washing down, in order to reaclx 
the richer deposits of gold beneath. 
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than the hydrous sesquioxide of iron, the bog ores consist of variable 
mixtures of this with the organic compound, and some of the ochres are 
probably this combination in a nearly pure state.* The same process brings 
the manganese to the surface which is so frequently found associated with 
bog iron ores. 

Dr. Gesner enumerates many localities where bog iron ores occur, some 
of these may become vahiable for admixture with other ores of iron, or 
alone ; the iron produced from them being generally of very superior quality. 
In view, however, of the enormous extent and excellent quality of the Wood- 
stock ores, and the occurrence of excellent magnetic ores, noticed elsewhere, 
it is not very |>robable that the bog iron ores, without they are favorably 
situated, will be sought after for some years to come, although this variety 
has long been used in Canada. 

"The Radnor Forges have within a few years been erected at Batiscan, 
in the Seigniory of Cap de la Madeleine, and are supplied with ore and char- 
coal from this and the adjoining Seigniory of Champlain. The crude ore is 
brought to the furnace, partly by the workmen of the Company, and partly 
by the farmers on whoso land it is found. It is washed to free it from adher- 
ing earth, and then yields from forty to fifty per cent, of metal ; about 2000 
tons of cast iron being now produced annually from between 4000 and 5000 
tons of ore. The number of workmen employed at the Radnor Forges varies 
from 200 to 400 ; a great many hands being required at certain seasons, to 
dig up and bring in the ore, and to prepare and transport the charcoal. 

" The chief manufacture of the Company has, of late, been cast-iron wheels 
for railway cars, for which the metal appears well adapted. A pair of car- 
wheels, with an axle, of this manufacture, were sent by Messrs. Larue & Co. 
the proprietors of the Forges, to the International Exhibition of 1862, which 
were said to have run 1()0,000 miles. Wrought iron is also made at this 
establishment; and a rolling-mill has recently been erected here, which fur- 
nishes iron for the manufacture of sctthes, and nail-rod iron."t 

WAD OR BOG MANGANESE. 

The application of Manganese to many manufacturing purposes, particu- 
larly those connected with bleaching and dyeing operations, is decidedly on 
the increase, and it is not improbable that a considerable demand for the 
oxide of this metal will grow out of its recent employment in the generation 
of nascent chlorine for the extraction of gold from auriferous rocks. This 
metal is rather extenmvely diffused in New Brunswick ; and a special notice 
of its present application in the arts, with a brief description of Mr. Calvert's 
process for extracting gold, in view of its prospective value, will probably 
be acceptable. 

The principal Ores of Manganese are — 

Ist. The grey or black peroxide, sometimes called grey manganese oi^ 
and also pyrolusite. It contains 63.3 manganese, and 36.7 oxygen, in 100 parts. 

* Geology ot Canada. t Ibid. 
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2nd. Wad or Bog Manganese, or the hydrated peroxide. It differs, when 
pure, from the grey peroxide, in containing one atom of water. 
. In 1858 there were imported into Great Britain and Ireland, 24,171 tone 
of manganese, worth £193,368 sterling. 

Manganese is now being largely used by the calico printer, and for the 
manufacture of bleaching powder; but it is the new application of the ores 
of this substance, in the production of nascent chlorine for the extraction 
of gold, that seems to promise the most rapid increase in the demand. The 
following process is due to Mr. F. C. Calvert, of Manchester, who communi- 
cated the results of his researches in a paper entitled '* New Method of 
Extracting Gold from Auriferous Ores " :— 

" At the present time when the auriferous ores of Great Britain arc 
attractifSg public attention, it may be advantageous to persons interested in 
gold-mining, to be made acquainted with a new and simple method of 
extracting gold from such ores, which presents the advantages of not only 
dispensing with the costly use of mercury, but of also extracting the silver 
and copper which the ore may contain. Further, it >nay be stated that 
the process can be profitably adopted in cases where the amount of gold is 
small, and the expense of mercury consaquently too great. Without enter- 
ing here into all the details of the numerous (about one hundred) experiments 
which I made some years since, . before I finally arrived at the new method 
of extracting gold, which I have now the honor of communicating, allow 
me to state a few fects which are necessary to give a complete view of the 
subject. If 2.2 parts of pure and finely divided gold, obtained by the 
reduction of a salt of that metal, be added to 100 parts of pure sand, and 
placed in a bottle with a saturated solution of chlorine gas for 24 hours, 
only 0.5 of gold is dissolved. If the same experiment be repeated, but 
instead of chlorine water, a mixture of chlorine water and hydrochloric acid 
be Used, 0.6 of gold is dissolved. If, instead of employing hydrochloric acid 
and chlorine gas, a mixture of sand, reduced gold, and peroxide of man-' 
ganese, with hydrochloric acid, are placed in a bottle, 1.4 of gold is dissolved; 
so that it would appear that, under the influence of nascent chlorine, the 
gold is more readily dissolved than wh«n the same gas is mixed in solution 
with hydrochloric acid, previously to being placed in contact with the 
auriferous sand. Still these processes leave a great deal to be desired in a 
commercial point of view, as more than a third of the gold remains undis- 
solved. The same results are obtained if the chlorine gas be generated by 
another method, viz., by adding to the auriferous sand a mixture of chloride 
of sodium, sulphuric acid, and perozide of manganese. Being convinced, 
therefore, that nascent chlorine gas was a fit and proper agent for cheaply 
extracting gold from ores, and that it was probably only necessary to modify 
the method of operating, I allowed the mixture of hydrochloric acid and 
peroxide of manganese, or of sulphuric acid, peroxide of manganese, and 
chloride of sodium, to remain for twelve hours in contact with the auriferous 
Band ; and, then, instead of washing-out the solution of gold, I added a. 
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small quantity of water, which remoTed a part of the acting agent, and this ^ 
was made to percolate several times through the sand ; by which method I 
succeeded in extracting from the sand, within a firaction the whole of the 
gold. I then repeated the last experiments with natural auriferous quartz, 
and easily extracted the two ounces of gold per ton which it contained. I 
therefore propose the following plan for extracting the gold on a commercial 
scale: — The finely-reduced auriferous quartz should be intimately mixed 
with about one per cent, of peroxide of manganese; and if common salt be 
used this material should be added at the same time as the manganese, in 
the proportion of three parte of salt to two of manganese. The whole 
should be then introduced into closed vats, having false bottoms, upon 
which is laid a quantity of small branches covered with straw, so as to pre- 
vent the reduced quartz from filling the holes in the false bottom. Muriatic 
acid should then be added if manganese aloue is used, and diluted sulphuric 
acid if manganese and salt have been employed ; and, after having left the 
whole in contact for twelve hours, water should be added so as to fill-up the 
whole space between the fiilse and true bottoms with fluid. This fluid 
should then be pumped-up and allowed to percolate through the mass ; and 
after this has been done several tiin^St the fluid should be run off into 
separate vats for extracting the gold and«copper it may contain. To eflPect 
this, old iron is placed in it to precipitate the copper ; and after this has 
been removed, the liquor is heated to drive away the excess of free chlorine, 
and a concentrated solution of sulphate of protoxide of iron, or green 
copperas, must be added, which, acting on the gold-solution, will precipitate 
the gold in a metallic form. By this method, both gold and copper are 
obtained in a maketable condition. If silver is present in the ore, a slight 
modification in the process will enable the operator to obtain this metal 
also. It is simply necessary to generate the chlorine of the vitriol, mangaoese, 
and chloride of sodium process, taking care to use an excess of salt, that is, 
six parts instead of three, as above directed. The purpose of this chloride 
of sodium being to hold in solution any chloride of silver that may have 
been formed by the action of chlorine on the silver-ore, and to extract th^ 
metal, the following alteration in the mode of precipitation is necessary*-' 
Blades of copper must be placed in the metallic solution, to throw dowc^ 
the silver in a metallic form, then blades of iron to throw down the eopper^^-^s 
the gold being then extracted as previously directed. I think the advanta^e^^ 
of this process are, 1st, cheapness; 2nd, absence of injury to the health oz:^ 
t^e persons employed ; 3rd, that not only is the metallic gold in the or^^ 
extracted (as is done by mercury), but it attacks and dissolves all gold whicb= 
may be present in a combined state, besides enabling the miner also t^^ 
extract what silver and copper the ore may contain." 

Manganese deposits have long since been worked on the flanks of Shcfpod-^y 
Mountain in Albert County; near Sussex Vale ; at Quaco ; and at the Tafc^- 
tagouche Mines in the County of Gloucester. 
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Wad or Bog Manganese is frequently found in the overlying drift in the 
neighbourhood of such deposits, having been brought to the surface in the 
same way as the iron of ochres, and some limonites or bog iron ores. 

The total yield of the Nova Scotia gold fields for the quarter ended Dec. 
31st, 1864, is officially stated to be 5,456 oz. 9dwt. 5gr., being in advance of 
any previous quarter. The total yield for the year 1864 is 20,022 oz. ISdwt. 
ISgr., against 14,000 oz. 14dwt. 17 gr. for 1863. — The employment of man- 
ganese in separating the gold from- the crushed quartz rock, will probably 
cause a rapid increase to take place in the production of the precious metal. 

SUELL MARL. 

This substance is extensively distributed in marshes, lakes and ponds 
throughout the Upper Silurian region in the northern part of the Province. 
It is a nearly pure carbonate of lime, and is valuable as a manure, as well 
as for the manufacture of lime. It originates from springs highly charged 
with the bi-carbonate, a soluble salt of lime ; this becomes converted into 
the insoluble carbonate or chalk as soon as it reaches the air. Land shells 
abound in such waters, in consequence of their containing the necessary mate- 
rial with which small moUascous animals construct their habitations ; hence 
it usually bears the name of shell marl, although the marl would not be 
one atom less in quantity if the shell-builders did not exist. These small 
creatures are numerous there, because the conditions for their increase are 
in the highest degree favourable. 

KAOLIN FOR POTTERY. 

Throughout the granitic region in the County of Charlotte, and particularly 
on the flanks of the felspathic range which runs through that County, there 
are several ponds and lakes which contain a whitish mud, composed altogether 
of impure kaolin. From personal experience, I am not aware of any very 
considerable deposit, but I have been informed on excellent local authority, 
that this material exists in great abundance, and in a comparatively pure 
state, in the form of an impalpable mud, covering the bottom of a lake lying 
within the limits of the felspar region in Charlotte County. As this is not 
only very probable, but of some economic importance, the more especially 
as efforts are now being niade in St. John to establish extensive pottery 
works of the better sort, it is desirable that such deposits should become 
publicly known, and use made of them. 

CLAY FOB BRICKS AKD POTTERY, ICOULDING SAND, &C. 

T¥Tien voyaging up the Saint John River in canoe during the past sum- 
mer, the remarkable deposits of fine blue and yellow clays which appear in 
the form of high banks some miles above the Grand Falls, seemed to merit 
attention. The quantity is unlimited, and the quality of some of the layers 
appeared to be excellent Other bands are too calcareous, and others too 
ochreous to serve for the manufacture of bricks or pottery. Layers of fine 

sand, fiuitable for moulding sand, are common on the Saint John, and an 

28 
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immense deposit was seen below Tibbits' Brook, near the mouth of the 
Tobique, and also in patches lower down the river, and about 20 miles above 
the Grand Falls, where fine clays suitable for pottery and bricks are abundant 

BLUK PHOSPHATE OF IRON— PIGMENT. 

This beautiful mineral is found in considerable quantities in the alluvial 
clay-banks just alluded to, about 25 miles above the Grand Falls, near the 
mouth of Green River. The bank here is remarkable, and is worthy of a 
more minute examination that could be devoted to it. Being situated 
not far from the thickly settled Parish of Saint Basil, it may become a 
valuable source of industry to the Acadian settlers on the river banks. The 
whole of the alluvial terraces of this part of the Saint John, particularly on 
the east side, are rich in clays, sands, ochres, and blue phosphate of iron. 

GOLD. 

The interest which is naturally attached to rocks containing the precious 
metal, or to drift clays and sands throughout which it is distributed, may 
render an account of the manner in which gold is found ih either fonn 
acceptable to the general reader, and with this view the following abbrevia' 
tions from the *' Geology of Canada" are subjoined : — 

* The existence of gold in the sands of the Chaudiere valley was first made 
known by Lieutenant, now General Baddeley, R. E., in 1885 ; and within 
the last twelve years repeated examinations have shown that the precious 
metal is not confined to that region, but exists in the superficial deposits of 
a wide region on the south side of the Saint Lawrence extending froi£ the 
Saint Francis to the Etchemin River, and from the first line of hills on the 
northwest to the province line on the southeast. The source of the gold 
appears to be the crystalline schists of the Notre Dame range; and the 
materials derived from their disintegration, not only constitute the super- 
ficial material among the hills of this range, but are spread over a considerable 
area to the south of them. These same gold-bearing rocks may be traced 
south-westwardly, along the great Appalachian chain to the southern States 
of the Union, and are supposed to belong for the most part to the Quebec 
group. ITative gold has however been found in small grains with galena, 
blende, and pyrites, in a well defined quarts vein, cutting slates which are 
supposed to be of Upper Silurian age, at the rapids of Saint Francis, on the 
Chaudiere.* In Leeds, at Nutbrown's shaft, masses of native gold of several 
pennyweights are found with copper-glance and specular iron ore, in a vein 
of bitter-spar ; and small grains of the metal have also been found imbedded 

* In 18C2, another quartz vein was opened about 100 yards from the last, and has yielded fine 
specimens of native gold, associated with arsenical pyrites. In 1863, native gold was discovered in t 
quartz vein with vitreous copper ore, at what is called the Chaudiere copper mine, in the rear part of 
the seigniory of Saint Giles. An assay of this quartz by Dr. Hayes of Boston yielded only 01 penny' 
weights of gold to the ton. Gold has also recently been found in a vein at the Halifax copper mines, by 
George Pierce, Esquire, and an essay of the vein-stonti fVom this place gave about the same proportion 
ot the precious metal as the quartu from Saint Giles. Traoes of gold have also been found in a decmB' 
posing pyrites from Monlton llill in Ascot, and it hat. recently been met with m Ditton. 
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The positive existence of gold in quartz veins penetrating the Upper 
Silurian Rocks over a wide extent of country, gives especial value to a large 
\rea in New Brunswick, north of the Quebec Group, where altered Upper 
Silurian Rocks occur. 

*' Quartz veins are to be found everywhere from the village of St. Francois to tbe boundary 
line. Gold has been detected in almost every vein ; tbere is one particularly in tbe upper 
part of the first concession, not very far from tbe Gilbert line, produced by assay, viz : 22 
ioUars of silver and 15 dollars of gold per ton. This was taken from the surface, — the 
vridth of tbe vein being six feet, — and stripped to tbe lengtb of 40 feet. Another very 
promising vein running northeast, intercepted by numerous small veins running due east 
and west, exists opposite tbe church of St. Francois on tbe eastern side of the village. It 
is supposed to cross the river and continue on tbe western side of the River Chandiera. 

'* In the vicinity of the Famine, quartz has also been found. Tbe mouth of tbe Du Loup 
has alio brought out innumerable small veins running parallel to each otber, in .which gold 
has been found. On the Mill Stream and at the Grand Coulee, both tributaries of River 
Du Loup, quartz bas been assayed, and found to contain gold. 

'^ About tbe Metgermette and tbe Oliva, fine quartz is also to be met witb. Not very 
distant from tbose two rivers, quartz was found on tbe Du Loup, which having been as- 
sayed gives 8 dwts. to tbe ton ; this was also taken from the surface. Between the Port- 
ly and Kempt streams, tributaries of tbe Du Loup, two large veins are observed, they 
also contain gold. A short distance from tbe Monument River, a beautiful vein of quartz 
is to be seen from which gold has been extracted, by merely breaking tbe surface of tbe 
quartz witb a hammer ; tbe same results were obtained by Professor Hind, — I believe it 
was about tbe Metgermette — by merely crushing it with a stone. 

'' Quartz veins are to be opened and worked next spring at the village of St. Francois ; 
the Devil's Rapids, where a crushing mill is to be erected. On the Oliva or Metgermette, 
there is another mill to be constructed. On tbe highlands *of tbe Du Loup, and I believe 
on the Kempt stream, veins will be worked and that witb profit. From tbe opinion I 
have beard expressed by several Professors of Geology, who have visited tbe mines, and 
particularly the quartz lodes during the season, I cannot but prognosticate great results to 
the country by tbe opening up of such lodes, and by tbe proper development of tbe mines 
which lay buried in this extensive and rich region. There is not tbe least doubt as to 
the presence of gold, and that in large quantities.'' 

The quartz vein alluded to by the Inspector as having been found to con- 
tain gold by the writer of this Report, is situated on the Du Loup, near to 
the Metgermette, which river it probably crosses. A description of this 
vein, and of tbe mode in which the gold was obtained, together with a par- 
ticular account of the auriferous character of an area containing 6,600 acres 
on the Du Loup, and embracing part of the Metgermette, is contained in a 
Report by the writer, on the River du Loup Mining Company's property.* 
The statements embodied in the above extracts from Major de Bellefeuille's 
Report, appear to show that gold is generally distributed in the quartz veins 
of the Upper Silurian Rocks on the Du Loup. Rocks of this age occurring 
in New Brunswick, north of the Quebec Group, (see Chapter VIL) suggest 
the possibility of similar auriferous areas being found in this Province. 

* Boston, ISGI. Report on tbe River du Loup Mining Cppnpany's location, by Htnry Y. Hin4> 
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bound gravel, 156 feet above the level of Saint Francis, near by. On the 
Famine River, there is met with an extensive deposit of clay, ev^ry where 
overlaid by sand and gravel. Along the banks of the river, a stratum of 
the oxyds of iron and manganese, in some parts six or eight inches thick, 
is seen near the top of the gravel, filling interstices among pebbles of the 
rocks of the region. Gold is found in this overlying gmvel, as well as in 
the clay beneath ; both of which deposits appear to belong to the modified 
drift. It is met with in similar conditions throughout the banks of stratified 
material on the Metgermet, which attain a height of fifty feet above the bed 
of the river. Gold also occurs still more abundantly in the recent alluvions 
found in the beds and along the flats of the streams which traverse this 
region, and in time of floods wash down the clay and sand from their banks, 
depositing the heavier portions along their course. In this way the gold is 
often caught in the fissures of the clay-slates, which frequently form the 
underlying rock, and are rich in alluvial gold. 

The auriferous drift of Eastern Canada is spread over a wide area on the 
south side of the Saint Lawrence, including the hill-country belonging to 
the Notre Dame range, and extending thence south and cast to the boundary 
of the Province. These wide limits are assigned, inasmuch as although gold 
has not been everywhere found in this region, the same mineralogical char- 
acters are met with throughout ; and, in its continuation southward, in 
Plymouth and elsewhere in Vermont, considerable quantities of gold hav^ 
been obtained from the alluvial deposits. 

It would appear from the facts here given that the quantity of gold in the 
valley of the Chaudiere is such as would be remunerative to skilled labour, 
and should encourage the outlay of capital. There is no reason for sup- 
posing that the proportion of the precious metal to be found along the Saint 
Francis, the Etchemin, and their various tributaries, is less considerable 
than that of the Chaudiere.' 

THE HYDRAULIC METHOD. 

What is called the hydraulic method of washing^ such deposits is adopted 
on a great scale in California, and to some extent in the States of G^rgi^ 
and North Carolina. " In this method, the force of a jet of water, witl^ 
great pressure, is made available both for excavating and washing tb^ 
auriferous earth. The water, issuing in a continuous stream, with gre^'^ 
force, from a large hose-pipe like that of a fire-engine, is directed again^ ^ 
the base of a* bank of earth and gravel, and tears it away. The bank i ^ 
rapidly undermined, the gravel is loosened, violently rolled together, an^ 
cleansed from any adhering particles of gold ; while the fine sand and cla^ 
are carried off by the water. In this manner hundreds of tons of earth anc:^ 
gravel may be removed, and all the gold which they contiftin liberated anC^ 
secured, with greater ease and expedition than ten tons could be excavatec^ 
and washed in the old way. All the earth and gravel of a deposit is movedL'^ 
washed; ftud carried off through long sluices by the water, leaving the golcJ 
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behind. Square iicres of earth on the hill-eides may thus be swept away 
into the hollows, without the aid of a pick or a shovel in excavation. Water 
performs all the labor, moving and washing the earth in one operation ; 
while in excavating by hand, the two processes are of necessity entirely 
-distinct The value of this method, and the yield of gold by it, as compared 
with the older one, can hardly be estimated. The water acts constantly, 
with uniforfn effect, and can be brought to bear upon almost any point, 
where it would be difficult for men to work. It is especially effective in a 
region covered by trees, where the tangled roots would greatly retard the 
labor of workmen. In such places, the stream of water washes out the earth 
from below, and tree after tree falls before the current, any gold which may 
have adhered to the roots being washed away. With a pressure of sixty 
feet, and a pipe from one and a half to two inches aperture, over a thousand 
bushels of earth can be washed out from a bank in a day. Earth %vhich 
contains only one twenty-fifth part of a grain of gold, equal to one fifth of a 
cent in value to the bushel, may be profitably washed by this method ; and 
any earth or gravel which will pay the expense of washing in the old way, 
gives enormous profits by the new process. To wash successfully in this 
way requires a plentiful supply of water, at an elevation of fifty to ninety 
feet above the bed-rock, and a rapid slope or descent from the base of the 
bank of earth to be washed, so that the waste waters will run off through 
the sluices, bearing with it gravel, sand, and the suspended clay." 

The above description has been copied from a report on the gold mines 
of Georgia, by Mr. William P. Blake, who has carefully studied this method 
of mining in California, and by whose recommendation it has been intro- 
duced into the Southern States. He tells us that in the case of a deposit in 
Korth Carolina, where ten men were required, for thirty-five days, to dig 
the earth with pick and shovel, and wash it in sluices, two men, with a 
single jet of water, would accomplish the same work in a week. The great 
economy of this method is manifest from the fact that many old deposits in 
the river-beds, the gravel of which had been already washed by hand, have 
been again washed with profit by the hydraulic method. lie tells us that 
in California the whole art of working the diluvial gold-deposits was revolu- 
tionized by this new method. The auriferous earth, lying on hills, and at 
Qome distance above the level of the water-courses, would, in the ordinary 
xnethods be excavated by hand, and brought to the water; but by the present 
system, the water is brought by aqueducts to the gold-deposits, and whole 
sqaaie miles, which were before inaccessible, have yielded up their precious 
metal. It sometimes happens, from the irregular distribution of the gold 
in the diluvium in California, that the upper portions of a deposit do not 
contain gold enough to be washed by the ordinary methods ; and would 
thoB have to be removed, at a considerable expense, in order to reach the 
richer portions below. By the hydraulic method however, the coet of cut- 
ting away and excavating is so trifling, that there is scarcely any bank of 
eaiih which will not pay the expense of washing down, in order to reach 
the richer deposits of gold beneath. 
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Hydraulic cement employed in the construction of the Victoria Bridge 
ts of, — / 

J^LlxlX^m ••• ••• ••• ••• ••• ••• «•• vOaOw 

Magnesia, 2.20 

OlllCay ••• ••• ••• ••• ••• ••• •■• ^«7aOO 

Alumina and oxide of iron, « 12.70 

Sulphate of Lime, ... ... ... ... ... ... 1.58 

99.91 
3 cement was found to set in from ten to fifteen minutes after mixing, 
iisengagement of heat. 

ificial mixtures are prepared by mingling carbonate of lime with clay 
ilcining the mixture; when natural admixtures of clay and lime occur, 
kre more advantageously employed than those prepared by artificial 
, probably on account of the intimate mixture of the materials of which 
re composed. 

eti a limestone contains ten or fifteen per cent, of clay, it becomes an 
iilic limestone; when the clay amounts to one third of the lime the 
re yields a mortar which hardens almost immediately under water, 
litea and magnesian limestones generally yield with clay an equally 
hydraulic cement 

GRINDSTONES. 

falling off in the manufacture of grindstones in the Province is re- 
tble. The number produced in 1851 was 58,849, against 42,476 in 
being a decrease of 16,873. This decrease has taken place in the 
y of Westmorland, which produced 88,080 less in number in 1851 
n 1861. In Gloucester an increase of 6,898 is recorded in the Census 

PROBABLE INDIAN RELICS ON THE ATLANTIC COAST. 

various parts of the Atlantic Coast, and more especially on the coast 
ine, heaps of shells, interstratified with charcoal, and commingled 
jones of existing animals have been discovered and described from 
o time. The interesting discussions which have taken place in Europe 
ting the antiquity of man in connection with the remarkable discov- 
>f his handy work in nearly all European countries, of an a.c:e far more 
e than has generally been assigned to his existence on earth, invest 
auch interest whatever may tend to throw light upon this cliiticnlt but 
iting subject. 

CB of Indians, evidently of very great antiquity have been found at 
istle, Trenton, Damariscotta, Goose Island, and many other phiees in 
, and with less confirmation, on various parts of the coast of New 
wick, in Charlotte County. 

3w years since, Professor Chadborne of Bowdoin College, published, 
transactions of the Maine Historical Society, an account of a visit to 
'(Is of ovster shells at Damariscotta. He considered them to aifonl 
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indubitable evidofice that tbo beds bad been made by men. He drew tbe 
inference from tbe position of tbe piles of sbells, tbe deposit beneatb tbem, 
tbe artttngement of tbe shells in piles, tbe frequent occurrence of charcoal 
mixed with tbe shells even to the bottom, from tbe fact that fires had evi- 
dently been built among them near the bottom, turning a portion of tliem 
to lime, which is mingled with tbe charcoal, and finally, from the mixture 
of other animal remains, as common clams {Mya arenaria\ thick shelled 
clams {yenus mercenaria)^ fragments of tbe bones of birds, the bones of 
beavers, with their teeth, and sturgeons plates. 

Tbe shells occur in small piles 10 or 15 feet in diameter, and apparently 
two or three feet deep. The deposit under the shells differs in no respect 
from tbe land in the immediate neighbourhood. Tbe shells are entirely 
distinct from the soil and seem to have been thrown together in a heap. 
Fires appear to have been occasionally built upon tbe heaps, fragments of 
charcoal being numerous in layers. 

In ^^ Sewairs Ancient Dominions," a still more circumstantial account is 
/^ven of similar deposits upon Sayers's Island. Here they are estimated to 
cover in the aggregate ten acres of soil, consisting of the debris of the bony 
skeleton of ^^man, beastj fish, and fowl," in every stage of decomposition 
from the dusty outline of crumbling earth crushed bones, to perfect skulls, 
joints, and teeth, in good preservation. The remains of Mya edulis or the 
common clam constitute the great deposit on Sawyer's Island. 

Mr. C. H. Hitchcock states that two species of oyster occur in the New- 
castle beds, Oatrea barealis and 0. Virgmiana. The latter shell, according to 
Mr. Hitchcock, has not been found living upon the coast of Maine, although 
it is thought to occur on Prince Edward's Island. The 0. borealis is very 
rare upon the Maine coast, and the shell found in the Newcastle beds is 
Venus Mercenaria or the quabog, a scarce shell now upon tbe coast. It ie 
supposed that those species are now nearly extinct, where they were once 
very abundant, and served at a chief source of food for the Indians. 

In Casco Bay numerous piles of the Indian shell remains are found on 
many of tbe Islands ; also about Mount Deseit, they are common in small 
piles or heaps along the coast. At Trenton, one of the heaps is six feet 
thick.* 

Two years since Mr. Morse gave an account to the Portland Natural His- 
tory Society, of some excavations be had made at Goose Island, Casoo Bay, 
in deposits of shells of Mya armaria probably made by tbe Indians. Beneath 
tbe whole deposit and two feet from the surface of the sbells, he came upon 
itonea which rested in the old ground surface, under which, he found species 
of land shells not now living on the island, or of rare occurrence ; among 
them were a few specimens of Hdix muUidentata hitherto rarely, found in the 
interior of the State. 

a. I T I — I — ■ - I ■ ■ • ■ ■ ! I . ■ 1. ■ » 

* Ist Report of ihc Geolo^ of Maine. 
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allctvial soil in a brook near an old lumberer's camp, about a quarter of 
a mile from the Lake. But the experiment was not considered decisive; 
the only means of digging were furnished by a large hunter's knife, and the 
only means of washing by a tin plate. Very fine black sand was obtained 
in considerable abundance. In order to make a fair trial x)f this part of the 
country, the drift should be taken from the surface of the rock on which it 
rest-s, and at least ten bushels of it thoroughly and carefully washed, as the 
gold will most probably be, like the wand, exceedingly fine. There isa ver]r 
large proportion of quartz debris in the river where it issues from the lake; 
some of the larger fragments were broken and carefully examined, but with- 
out success. 

n. — The NipisiguiL 

On the lower Nipisiguit, near the Grand Falls, I collected the sand and 
gravel which had been lodged in crevices on the side of a steep declivity 
down which a small stream sends a thin column of water in the spring and 
fall. I washed about one gallon of the sand and found several small grains, 
two filaments, and some very fine gold. If the gold, as I suppose, originates 
in the Quebec Group of rocks, the breadth of the series here north of the 
Grand Falls would not be more than three or four miles in the direction of 
the glaciaj grooves ; thirty miles up the river it would be at least 18 mite 
broad in the direction of the glacial grooves, but there I made no attempt to 
wash for gold ; had I been aware of its existence in the drift near the Grand 
Falls, I should certainly not have omitted to give the drift about the Indian 
Falls a fair trial. 

III. — CampbeU River and Long Lake. 

I washed the alluvial drift on this river near the mouth of Long Lake 
fork, and found much black sand, with a few particles of gold. 

IV. — Lonff Lake Dividing Sidge. 

The sands in the bed of a small river leading from the height of land into 
Long Lake looked very promising, I washed two pans but found neither 
black sand nor gold ; but the drift clay on the dividing ridge between the 
Long Lake waters and the Little S. W. Miramichi is auriferous. This, 
however, is essentially a granite boulder country; the substratum in the 
ralleyft being composed of huge boulders through which the smaU stcefuns 
of water flow for miles without appearing at the surface. 

V. — The Serpentine. 

There is very little drift on this river ; and the rocky banks below Camp- 
bell Briver are between 500 and 600 feet high for several miles down. The 
drift above the rise of the river is auriferous, but the alluvial drift gave bo 
gold. 

VI. — Blue Mountain Brook. 

In a valley on the north side of Blue Mountain, near a Beaver dam,^ 
quart of clay gave several small specks of gold. There being, however, no 
water conveniently situated for washing near at hand, I instructed an Indiafl 
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to carry a tin can holding about' one and a half gallons of earth until we 
Dame to water ; the earth yielded several scales and grains of gold about 
one eighth of an inch in diameter. It was taken from as low a level in the 
almost dry valley of the brook as possible, and the stones were picked out. 
This is perhaps the most favourable specimen of auriferous drift I have met 
with in the Province, but it does not equal drifb which I have washed on 
the River du Loup in Canada. 

VII.— T^e Littlt SouOi West Miramichi 

The driit from tliis river is feebly auriferous. The gold is very fine, as 
well as the black sand. Alluvial clay was taken from the immediate 
bank of the river, and may have been thoroughly washed by river action* 
The drift on the side of the hill showed mure black sand, and perhaps a 
few mpre very fine particles of gold ; but on the whole the washings wore 
not encouraging. 

Vni. — Springfield^ seven mile^ northwest of Norton Station. 

The gravel from a small brook in Springfield gave an unusually large 
quantity of the black sand, much of which consisted of the black magnetic 
oxide ; there were also scales of specular iron, and two or three very small 
particles of gold. The large proportion of the iron sand is explained by the 
existence in this vicinity of an important bed of the magnetic oxide, the 
boulders of which are numerous throughout this part of the country. 

IX. — Between Hopewell ana Golden Mountain. 

Two trials hastily made during very rainy weather late in the fall, showed 
that the Drift of this part of the country is slightly auriferous ; but these 
trials are not considered sufficient or satisfactory. 

X. — Dutch Valley Road. 

1 

Some fragments of iron pyrites taken from a vein penetrating an altered 
schistose rock on the road from Sussex Vale up the Dutch Valley to the 
Shepody lioad, yielded traces of gold. I was subsequently shown some 
specimens of iron pyrites in which gold could be distinctly seen with the 
unassisted eye, which it was stated came from the same locality. 

Conclusiims. 

Upon a review of the few attempts, properly conducted, which I have been 
able to make during the past summer in relation to the auriferous character 
of the Drift clays which cover certain portions of the countrj-, the following 
conclusions appear to be just: — 

1st. Experience shows that certain Drift clays in the Province are aurifer^ 
ous; but 

2nd. No sufficient proof has yet been obtained to show that these Drift 

clays are so rich in the precious metal, ae to make the working of them a 

proinisin^ speculation : and 

20 
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3rd. Sufficient trials have not jet been made to admit of any definite 
opinion being expressed in relation to them, but enough is known to render 
a further and a systematic examination very desirable. 

With capital to erect and conduct hydraulic operations to wash the Drift, 
there can be no doubt whatever that the clays in some localities would 
amply remunerate the outlay, but for the ordinary operation of slucing on a 
small scale, considered in relation to the geographical position of these claya, 
their remoteness from any source of supply, it would require more exact 
information than is at present available to warrant the expression of a 
favourable opinion. At the same time the fact must be taken into consider- 
ation and kept constantly in view, that the examinations were made onlyift 
the superficial deposits of clay, whereas coarse gold from its great specific 
gravity is found in the lower stratum and generally on or close to rock upon 
which the clays rest. These lower clays have in no single instance been 
reached, neither time nor labour being at my command to enable me to 
examine them. While therefore the ascertained presence of Gold in the 
upper Drift, is not yet, by itself, worthy of being regarded of much import- 
ance, as a source of the precious metal ; it is of very considerable importance 
as showing — 

Ist. The probability that the lower and unmodified clays, constituting the 
original Glacial Drift, will be found remunerative when worked by the 
hydraulic process. 

2nd. That the origin of the Drift establishes the fact that gold bearing 
rocks exist within the limits of the Province over wide areas, to the north 
of the localities where the fine gold in the superficial Drift has been discov' 
ered; and 

8rd. That these gold bearing rocks probably lie within the limits of the 
Lower Silurian Series, and especially of that portion which has been des-* 
cribed as the Quebec Group.* 

The recent official Report of the Inspector of the Chaudiere District, 
(November 30th 1864,) Major de Bellefeuille, gives ap encouragilig account 
of gold discoveries in Canada. The labours of an average of 250 men 
eictended over 116 days, were estimated to yield $116,000. 

'^ As I remarked above/' says the Inspector, ^' if the unfavourable weather the minen 
experienced in September and October be taken into consideration ; aLM> the small space 
from which that amount was extracted, viz : about three square arpenti, it cannot but 
prove the immense wealth of this gold-bearing region. The success with which the few 
miners still remaining here meet, is but another proof of gold in this part of the Provinee; 
It's only a few days ago that one man took out, in otie day, nine otlnoes, and the (lay 
previous, the same person had found a nugget of five ounces ; that amount was found in a 
claim that had been, as they believed, well worked. Corroborating thereby what I hei^ 
tofore mentioned, how imperfectly the mining was carried on.'' 

* Oa the River du Loup in Lower Canada, Upper Silurian Rocks, penetrated by c^uarts veint, are 
supposed to be one source o! the gold of that rtiWey, and of the Chaudiete. Upper Siluriait Rocks oOTef 
nearly the whole of the Province north of the Quebec Group, but it is not known whether they *^ 
penetrated by quartz veins. 
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with the circumstance that the rocks in these Parishes are of the same 
geological age as the salt bearing rocks in Michigan, renders it probable 
that the source of the brine would be reached by boring, and a copious 
Bapply of rich workable brine obtained. The depth to which the strata 
would have to be penetrated would not be an obstacle, and there is always 
a probability that if borings should be made t6 an extent of 1000 feet, not 
brine springs only, but petroleum might be reached in part of Sussex and 
an adjoining Parish. 

The following notice of the Michigan Salt Works will be found interest- 



ing:— 



THE MICHIGAN WORKS * 



'^ The existence of salt springs in the lower peninsula of Michigan has been known 
from the time of its earliest settlement, and when in 183G the State was admitted into the 
Union, the privilege was granted her of selecting 72 sections of salt spring lands. In the 
following year she organized a geological survey, principally for the purpose of ascertain- 
ing the number and distribution of the salt springs in the State. This survey led to 
erroneous conclusions, and the borings for salt which followed these conclusions were 
unsuccessful. 

In 1859 a second survey was commenced and this led to the discovery and announce- 
ment, for the first time, that below the carboniferous limestone of Michigan occurs a 
series, 180 feet thick, of argilaceous shales, clays, magnesian limestones, and beds of 
gypsum ; and that here is truly the origin of the brine. The strike of the outcropping 
edges of these strata describes an irregular circle, inclosing all the central portion of the 
State. The Michigan salt group of rocks underlies 17,000 square miles, in the form of a 
vast reservoir, constituting the most magnificent saliferous basin on the continent. The 
edges are sufficiently elevated to prevent the efflux of water which finds its way into it, 
and hence the saline particles have never been washed away. Beneath this series of 
shales is a porous sandstone — the Napoleon sandstone — which, within the circumference 
of the basin, becomes saturated with brine from above. From the nature of the case, it 
is evident that the strongest brine must accumulate in the deepest part of the basin. 

Under this more intelligent guidance new borings were commenced and a well at East 
Saginaw reached the solid rock at the depth of 92 feet, and after passing through the 
coal measures, with their terminal and initial sandstones, pierced the carboniferous lime- 
stone, and found the Michigan salt group of strata 169 feet thick and eminently saliferous. 
In the Napoleon sandstone beneath, 109 feet thick, the reservoir of the brine was struck, 
and a supply, abundant in quantity, and of 90^ strength, was obtained at almost exactly 
the point which geology had predicted. This well was 669 feet deep, terminating near 
the middle of the sandstone. Another was subsequently bored, 806 feet deep, extending 
through the sandstone and penetrating the underlying shales 64 feet. 

This decided success was attained early in 1860. By July of that year a <^ block" had 
been erected and boiling commenced. Before the close of the year 4,000 barrels of salt 
had been manufactured, and no less than four other companies had commenced boring at 
different points along the river. 

The following analysis will exhibit the strength and purity of Saginaw brines in com- 
jMO'ison with those of other salt-producing regions : — 
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MISCELLANEOUS MATERIALS NOT IN TUK DliifT. 

PLUMBAGO OR GRAPHITE. 

The occurrence of Plumbago or Graphite in many localities in this Pro. 
vince, coupled with the valuable process invented by Mr. Brockendon fo 
purifying and preparing this material, make it desirable that attention should 
be directed to known deposits in New Brunswick. Although graphite o 
plumbago is widely distributed in small quantities, the following localitie 
are worthy of special notice: Portland, Hammond Kiver, Four miles nortl 
of Saint Stephen, Dorchester, Mackerel Cove, Goose Creek. Plumbago ia 
known under the names of Graphite, Black Load, and Carburet of Iron. 
Black lead pencils were in use in 1565. At one time £100,000 sterling y^as 
realized from the Borrowdale mine in Cumberland (England) in one year, 
the Cumberland plumbago selling at 45 shillings a pound. This source of 
supply is now nearly exhausted. Norway, Finland, Ceylon, the East Indies, 
Bohemia, and Canada, all furnish more or less of this material. The price 
of whioh has diminished on account of the discovery of a process by Mr. 
Brockendon by which impure varieties can be purified. Mr. Brockendou 
conceived the idea of solidifying the powder by pressure, without the inter- 
vention of any foreign adhesive substance, such as glue or gums. 

The presence of air between the particles of plumbago proved, in the first 
instance a fatal objection, the apparatus employed in the compression break- 
ing at each attempt. By exhausting the air from the powder previously 
introduced into paper cylinders, under the receiver of an air pump, it was 
found that when subsequently submitted, without exposure to the atmos- 
phere, to a heavy pressure, perfect adhesion of the particles took place, and 
a mass of plumbago or graphite was produced equal in beauty and solidity 
to the native minerals of Cumberland. 

Ordinary plumbago is too impure to be submitted to this process without 
preparation. It is essential for the success of the operation that the foreign 
substances should be eliminated. 

Mr. Brodie eftects this by submitting the plumbago in coarse powder in 
an iron vessel to twice its weight of common sulphuric acid, aud seven per 
cent, of chlorate of potash, and he heats the whole over a water bath until 
chloric oxide ceases to be evolved. By this means the compounds of iron, 
lime, and alumina present, are rendered for the most part saluble, and the 
subsequent addition of a little fluoride of sodium to the acid mixture, will 
decompose any silicates which may remain and volatilize the silica present 
The mass is now washed with abundance of water, dried and heated to red- 
ness. This last operation causes the grains of plumbago to exfoliate, and 
the mass swells up in a surprising manner, and is reduced to a stute 6f very 
minute division. It is then levigated, and obtained in a state of great purity, 
ready to be compressed by the method of Brokendon.* 

♦ Vide Ure'« Dictionary of An?, ManufHotureR. and Mines. Last Edition. 
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Besides its use for the manufacture of pencils, this finely divided plumbago 
is advantageously employed for the glazing of gunpowder, and for the pre- 
paration of a paint. 

I>OL0MITES. 

Dolomite is a mineral which in its purest state is composed of equivalent 
weights of carbonate of lime and carbonate of magnesia, these being in the 
proportions of 50 to 42, or in 100 parts of 64-85 of carbonate of lime, and 
45-65 of carbonate of magnesia. This compound is distinguished from car- 
bonate of lime by its greater density (which is from 2-85 to 2-90), and bj its 
somewhat superior hardness. It is also much less readily attacked by acids 
than ' carbonate of lime, and at ordinary temperatures does not perceptibly 
eiiervesce with nitric or muriatic acids, unless reduced to powder. When 
calcined it gives a mixture of lime and magnesia, which is said to yield a 
stronger mortar than ordinary lime, but which slakes slowjy and with but 
little evolutibn of heat. 

A portion of the magnesia in dolomite is often replaced by protoxyd of 
iron, and more rarely by oxide of manganese. The dolomites containing 
carbonate of iron are generally yellowish or reddish on their weathered 
surfaces, from the change of a portion of the iron into hydrated peroxide, 
and those containing carbonate of manganese become brownish-black on 
the exterior from a similar cause. 

Crystallized dolomites occur in veins and cavities in various rocks, and 
have received the names of bitter-spar and ;>^ar^;;ar, the latter in allusion to 
the pearly lustre of the faces of the rhombohedrou, which are generally 
curved. 

Bitter Spar form the chief part of the vein stone of the Vernon Copper 
Mines.* 

Dolomites may be produced by the mutual decomposition of bicarbonate 
of lime and sulphate of magnesia, yielding gypsum and bicarbonate of 
magnesia, which are successively deposited by evaporation. Hence the 
constant association of magnesian rocks with stratified gypsums. WJbien 
bi-carbonate of lime which is abundant in sea water, is precipitated as a 
carbonate and mingled with carbonate of magnesia, they give rise to a 
double carbonate which constitutes dolomite. 

nTDRAULIC CEMENTS. 

The thin bands of limestone which occur in great profusion throughout 
the Upper Silurian Series as developed on the Saint John above Presqu'ile, 
and also many of the thin layers in the lower rocks near Woodstock, would 
yield a good hydraulic cement. The properties of this material are depend- 
ent upon an admixture of clay with the lime, and artificial compounds can 
be frequently prepared and used to a large extent. 

* For an excellent description of the origin^ distribution^ and charocters of dolomites, the reader ift 
referred to an article by Professor Starry Hunt, \h \\ie Report of the Gooloj^ical Survey of Canada fur 
the year 1S57. Also, pngt* 1217 of the Report for 195**. where the oriirin of dolomites is dmcnssed. 
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The Hydraulic cement employed in the construction of the Victoria Brid 



consists o£» — 

Ji^&LXXwa ••• ••# ••« 

Magnesia, 

oiiica^ ••• ••• ■•! 

Alumina and oxide of iron, 
Sulphate of Lime, 



••• 



/ 
58.55 

2.20 
29.88 
12.70 

1.58 



99.91 
This cement was found to set in from ten to fifteen minutes after mixin^^ 
with disengagement of heat. 

Artificial mixtures are prepared by mingling carbonate of lime with clsr^ 
and calcining the mixture; when natural admixtures of clay and lime occurs 
they are more advantageously employed than those prepared by artificial 
means, probably on account of the intimate mixture of the materials of whicl:^- 
they are composed. 

Wheti a limestone contains ten or fifteen per cent, of clay, it becomes am- 
hydraulic limestone ; when the clay amounts to one third of the lime th^ 
mixture yields a mortar which hardens almost immediately under water. 
Dolomites and magnesian limestones generally yield with clay an equally^ 
good hydraulic cement 

GRINDSTONES. 

The falling off in the manufacture of grindstones in the Province is re- 
markable. The number produced in 1851 was 58,849, against 42,476 in 
1861, being a decrease of 16,873. This decrease has taken place in the 
County of Westmorland, which produced 83,080 less in number in 1851 
than in 1861. In Gloucester an increase of 6,898 is recorded iu the Census 
Tables. 

PROBABLE INDIAN RELICS ON THE ATLANTIC COAST. 

On various parts of the Atlantic Coast, and more especially on the coast 
of Maine, heaps of shells, interstratified with charcoal, and commingled 
with bones of existing animals have been discovered and described from 
time to time. The interesting discussions which have taken place in Europe 
respecting the antiquity of man in connection with the remarkable discov- 
eries of his handy work in nearly all European countries, of an age far more 
remote than has generally been assigned to his existence on earth, invest 
with much interest whatever may tend to throw light upon this difficult but 
fascinating subject. 

Selics of Indians, evidently of very great antiquity have been found at 
Newcastle, Trenton, Damariscotta, Goose Island, and many other places in 
Maine, and with less confirmation, on various parts of the coast of New 
Brunswick, in Charlotte County. 

A few years since, Professor Chadborne of Bowdoin College, published, 
in the transactions of the Maine Historical Society, an account of a visit to 
the beds of oyster shells at Damariscotta. He considered them to afford 
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60MB LOCALITIES WHBEE LIMESTONE BOCKS OCCUR IN TUt PROVINCE. 

Sunt John County. — Several belts of crystalline limestone at and above 
the Suspension Bridge over the Saint John, near the mouth of the river. 
Limestone, sometimes beautifally laminated, very free from silicious and 
other impurities. Some belts stretch far to the northeast by east passing 
through Portland, forming part of the hill to the north of the Railway, and 
cropping out on the road to Hammond River. The graphite or plumbago 
in this range of limestone show that its metamorphism has not been accom- 
plished by any considerable elevation of temperature, othertnse the graphite 
would have been oxidized. (See page 52.) An analysis of this limestone is 
given on page 66. Age, Silurian. 

Quaco. — Carboniferous limestone. 

Martin's Head. — Carboniferous limestone. 

Albert County. — Four outcrops close to the gypsum which the limestone 
overlies, and in some localities underlies. Lower Cabbo^iferous. 

Westmorland County. — On the Memramcook, above Dorchester; the 
continuation of Butternut Ridge ; near the gypsum ; north of Anagance. 
Lower Carboniferous. 

Queen's County. — South of Oknabog Lake, one mile. Strike of took 
S. W. on the west side of the River Saint John< On the east side, E. N. E. 
to N. £. for several miles. Crystalline and fossiliferous. Lower Carboni- 
ferous. Li Wickham and Hampstead long narrow belts, northeast by east 

King's County.— =-H'ear the gypsum on Salmon Rivei*, and on Hammond 
Biver in IJpham. Li Norton, near the Railway Station, and seven miles 
northwest of it. In various parts of the valley of the Kennebeccasis. At 
Butternut Ridge, in several narrow ridges. (See Analysis.) Lower Car- 

BOiVIF^ROUS. 

Rbstigouche County. — Abundant on the Coast, from Dalhousie to Belle- 
done Point. On the Restigouche, black limestones. Upper Silurian. 

Victoria County.— Numerous narrow bands in the Upper Silurian slates 
which occupy the greater portion of this County. On the Tobique, under* 
lying the gypsum. (See Analysis, page 66.) Lower Carboniferous* 

Charlotte County, Frye's Island. — Crystalline limestoneof very superior 
quality continues to L'Etang, and thence northeast by east. (See Analysis 
page 66.) Limekilns at L'Etang, also on Frye*s Island. Silurian. 

Carleton County. — Numerous narrow bands near and below Presqu'ile. 
Broad belts on the Beccaguimic, and south of the Shiktehawk. Numerous 
narrow bands interstratiiied with slaty layers are seen on the Saint John 
River at Sippral's, Victoria Corner. On north fork of Bull's Creek, Rich- 
mond Parish. Lower Silurian* 

Limestone^ beds appear to prevail all thi^)Ugh the Lower Carboniferous 
indent, drained by the Kennebeccasis. They are not unfrequently associated 
with the valuable mineral gypsum, which, however, is not so wlA^\^ <i5is^p 
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A as the limestone, and occars only in the Lower CarboniferoM Serieflr 

7 Brunswick. 

851 there were ^5,699 casks of lime bamt in the Province ; in 1861^ 
imber of casks was 42,966, showing an increase of 7,866. Snnbnij 
therto produced no lime. Albert, Kent, Qneen's, and York, til ci 
burnt a small quantity of lime in 1851, according to the census of 
ielded none. The increase in Saint John County was more than the 
:at6 increase of the Province, being 7,690 casks, against 7,866. In 
joining State t>f Maine 400,000 casks of lime were burned in one 
hip alone in the year 1886, and 700,000 casks were even then estimated 
total produce of all the kilns in the State. This quantity is now 
led by the amount thrown into the market annually from one locality 
Ko better limestone for the manufacture of lime exists aqy where 
1 Charlotte County, and in the neighbourhood of Saint John. 

he Town of Rockland, Maine, about one million casks of limo are 
1y manufactured. One hundred sail of small vessels are employed in 
ig wood for that purpose from the eastward, and it takes eighty sail 
sters to carry the lime to market. .The lime of Rockland, before the 
as consumed all along the Atlantic Coast, from Calais to Texas.* 

60MB LOCALITIES WHBRB OTPS0M IS FOUND IS THS PROVINCB. 

ERT County. — ^In at least six localities in the Parish of Hillsborough, 
g the half of a circle, comm<enoing a third of a mile west of Edgett's 
)pearing a little to the south of the road to the Albert Mines in three 
s. Again south of the Mines, and in magnificent mural cliffs on 
Mill Stream, Shepody River, and Harvey Parish, on the bank. 

STMOELANB. — Sh'Opody Bay; on North River ; near Anagance; about 
iles north of Salsbury Station. 

rT John. — Near Martin's Head. 

a*s. — In ITpham Parish; two patches on Salmon River, just above 

8 Creek, and below it ; On Studholm's Mill Stream ; north of Butter- 
dge. 

coRiA. — Mouth of "Wapskyhegan ; on the Tobique, cliffs of impure 
m 130 feet high, (p. 68,) 

increase in the quantity of tons of gypsum produced in 18G1, when 
red with amount brought into the market in 1851, is 6/)Srj tons; the 
c quantities being — 
lool, ..• ••• ••» ... ••• ... ... tj,4u^ tons, 

JLOOJL, ■•• ••* ... ••• *•• ••• ••* x.M^v/fJv/ 



Increase, 6,585 «* 

this must be added 1,000 barrels ground gypsum and 10,000 barrel! 
id gypsum in 1861. 

rom Aldcn Vlmctf Inspector, to Prof. C. H. Hitchcock. — First Report on ihc (H.ol.^Ln- <»(' Maun- 
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The debriBof Trap Rooks which are not of a very ferruginous character is 
also found useful in localities where it is easily accessible, such as near Dal- 
housie. 

PHOSPHATE or LIMB. 

Phosphate of Lime or Apatite has not been found in sufficient quantity 
to render it commercially available. 

FISH MANURES. 

Among the most promising adjuncts to farm-yard manure, which should of 
course always form the groundwork of what is noW called good husbandry, 
Fish Manures appear likely to secure a prominent place. 

Professor Hunt has given special attention to the subject, and in an excel- 
lent article on Fish Manures published in the Report of Progress for 1857,* 
he discusses the questions relating to the manufacture of Fish Manures on 
the Gulf Coast. 

*^ The use of fish as a manure has long been known ; on the shores of Scot- 
land, Cornwall, Brittany, some parts of the United States, and on our own 
sea-eoasts, the offal from fisheries, as well as certain bony fishes of little 
value for food, are applied to the soil with great benefit. The idea of con- 
verting these materials into a portable manure was however I believe first 
carried into effect in France by Mr. Dcmolon, who seven or eighfr^ears since 
erected establishments for this object on the coast of Brittany aiTd in New- 
foundland. For the details of this manufacture I am indebted to the Chimie 
Ihdustrielle of Payen. Concarneau, in the department of Finisterre, is a 
small town whose inhabitants are employed in fishing for sardines, and it is 
the refuse of this fishery which is employed in the manufacture of manure. 
The offal is placed in large coppers and heated by steam until thoroughly 
cooked, after which it is submitted to pressure, which extracts the water 
and oil. The pressed mass is then rasped, dried in a current of hot air, and 
ground to powder. 100 parts of the recent offiil yield on an average 22 
parts of the powder, besides from 2 to 2J parts of oil. The manufactory of 
Concarneau employs six men and ten boys, and is able to work up daily 
eighteen or twenty tons of fish, and produce from four to five tons of the 
powdered manure. 

^^ This manure contains, according to an average of several analyses, 80.0 
per cent, of organic matters, and 14.1 per cent, of phosphates of lime and 
magnesia, besides some common salt, a little carbonate of lime, small por- 
tions of sulphate and carbonate of ammonia, and only 1.0 per cent, of water. 
The nitrogen of this manure, which is almost wholly in the form of organic 
matters, corresponds to 14.5 per cent, of ammonia, and we may estimate the 
phosporic acid, which is here present in an insoluble form, at 7.0 per cent. 
If we calculate the value of this manure according to the rules above laid 
down, we shall have as follows for 100 pounds : — 

Ammonia, — 14 j pounds, at 14 cents, ?2.03 1 aq 041 



Phosphoric Acid, — 7 pounds at 4J cents, ... 0.31J 



■^^ 
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) equal to $47 the ton of 2,000 pounds ; the fnantifoctured product of 
rneau, however, according to P&yen, is sold in the nearest shii^ng 
kt 20 francs the 100 kilogrammes, (equal to 220 pounds,) which, ^UDt- 
s franc at $0.20, is equivalent only to 91.S1 the 100 pounds, or a little 
87 the ton. This however was in 1854, since Which time the price of 
es has probably increased. 

r. Demolon in company with his brother, has also, according to Payeo, 
1 a large establishment for the manufacture of this manure on the 
}f Newfoundland, at Eerpon, near the eastern entrance of the Strait 
lisle, in a harbour which is greatly resorted to by the vessels engaged 
cod-fishery. This tnanufactoiy^ now in successful operation, is able 
duce 8,000 or 10,000 tons of manure annually. Payen estimates tiie 
early produce of the cod-fisheries to be equal to about 1,500,000 tona 
h fish ; of this, one-half is refuse, and is thrown into the sea or left to 
on the shore, while if treated by the process of Demolon, it would 
nore than 150,000 tons of manure nearly equal in value to the guano 
Peruvian Islands, which now furnish annually from 800,000 to 400,000 
If to the manure which might be obtained from the cod-fish of tibe 
' Provinces, we add that of many other great fisheries, we are surprised 
inynense resources for agriculture iiow neglected, which may be 
at a little expense from the sea, and even from the otherwise worth- 
)fuse of another industry. To this may be added vast quantities of 
fish, which at other seasons and on some coasts are so abundant that 
re even taken for the express purpose of spreading upon the adjacent 
and^ which would greatly extend the resources of this new manu- 
e. The oil, whose extraction is made an object of economic import- 
n the fabrication of manure from sardines in France, exists in but very 
quantities in the cod, but in the herring it equals 10 per cent, of the 
; fish, and in some other species rises to 3.0 and 4.0 per cent. 
r. Duncan Bruce of Gaspe, has lately been endeavouring to introduce 
anufacture offish-manure into Canada; but he has conceived the idea 
nbining the fish-^ofBEd with a large amount of calcined shale, under the 
ssion that the manure thus prepared will have the cftect of driving 
insects from the plants to which it is applied. lie employs a black 
inous shale from Port Daniel, and distilling this at a red heat, passes 
^engaged vapours into a vat containing the fish, which by a gentle and 
lued heat, have been reduced to a pulpy mass. The calcined shale is 
ground to powder and mingled with the fish, and the whole dried, 
iments made with this manure appear to have given very satisfactory 
8, and it is said to have had the effect of driving away insects when 
id to growing crops, a result which may be due to the small amount of 
linous matter in the products of the distillation of the shale, rather 
to the admixture of the calcined residue. Coal-tar is known to be au 
int agent for the destruction of insects, and in a recent ni]ml)er of the 
lal, Le Cosmos, it is stated that simply painting the wood-work of the 



VALUE OF THE GASPE MANURE. 243 

>.. 

in8i49 of green-housea with coal-tar has the effect pf expelling irppi them all 
Qozious in«ect8i Mr. Bmce caused several analyses of this shale to be made 
|i>y Dr. Beid of New yprk, from which it appears tlt^&t different specifaens 
opDtain from 2*0 to 26*0 per cent of carbonate of lime, besidei; from 1*^ to 
2*0 per cent, of gypsum, 2*0 per cent of jron pyrites, ^d from ^*5 to 6*7 
per cept. pf carbon remaining after distillation. The amount of volatile 
matter, described by Dr. Reid as consisting of water, nifphthj^ apd ammonia, 
was found by him in two different samples to equal only 8*5 per cent., of 
which a laige proportion is probably water. 

^* I have examined two specimens of qaanure prepared by Mr. Bruce from 
^ &ih icomiponly known b^ the menhadden {Alp^ menhadde^). ISo. 1 wap 
made with the Port Daniel shale, as before desfsribed ; whilj^ for Ko. 2, t^ 
was replied by a mixture pf clay and saw-dust, which if iui 4fptilled li^o the 
idiale, the volajtile products being %dded to the dpcompoping ^sh« The oil 
^ich rpse tp t^e suxiace of the liquid m^s^ had been {separated frpm the 
Wpond preparation, but reniaine4 minaled with the firot J^oth of thej^ 
e^edpiens were in t^e foraa of a blfck gf^ulaor xi^ass, mpi^ qoher^ng under 
pi^BS^re, %nd haying ^ very fishy odour. 

ANALYSIS OF EARTHT MATTSBS. 

Phosphoric acid, 
Sulphuric ftcid, 

J^JILXXC. ••• ••• ••• ••• ••• 

jxLagnesia, ••• ... .•• ••• .•• 

Atnmonia, 

'^ If we calculate the value of the first specimen according to the rules 
already laid down, we have as follows for 100 pounds : — 

Phosphoric acid, 3 ,4-10 pounds .fit 4 J .cents^ ... $0-153 
Ammonia, ,S{ pamn^s at 14 cents^ 0*52,5 

$0-6t8 
*^^ At 68 cents the 100 pounds, this manure would be worth |^18.60 the ton. 
S&d «Ti}pbunc aoid is of small vajue, corresponding to 80 pouAdB of plaster 
4>f 'Paris to the ton, and we do i^ot take it ipto the calculatiion. fS!h€ sbme- 
iTdiat 'larger amount of phosphoric acid in the second specimen, is probably 
^deiiviMl in part fk^om the ashes of the saw-dust, and iQ part from the clay. 
The value ^ this manure would be 910.88 the ton* 

^ f ^ In order to arrive at the real value of the animal portion of this mantire, 
irfter^the removal of the oil, we may suppose, since Dr. Reid obtained from 
Ae -ihalee ifrom 4.5 to 7.;6 per cent, of £xjed icarbon, that with the 66 J2 parts 
jot xudcined residue, there were origiqally 8<7 parts of carbon derived from 
the shales. This deducted dfrom 28.7 parts leaves 20«0 of nitrogenized ani- 
mal matter in 100 parts of the mauure, yielding 8.76 parts pr 18.8 per cent, 
of ammonia. This matter consists chiefly of muscular and gelatinous tissues, 
and Payen obtained from the dried muscle of the codfish, 16.8 per cent. q€ 
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nitrogen, equal to 20.4 of ammonia. The 8.4 parts of phosphoric acid in 
the manure will correspond to 7.4 of bone-phosphate, and if to this we add 
for moisture, impurities, etc., 2.8 parts, fi= 80.0 in all, we shbuld hare for 
100 pounds of the fish when free from oil and dried, the following quantities 
of ammonia and phosphoric acid :— 

Ammonia, — 12 J pounds at 14 cents, ^-'^•75 

Phosphoric acid, — llj pounds at 4| cents, 0.51 

$2.26 

" The matter thus prepared would have a value of $45.20 the ton, agreeing 
closely with that which we have calculated for the manure manufactured 
from sardines in France, in which the quantity of ammonia is somewbat 
greater, and the phosphoric acid less, giving it a value of $47 the ton. 

" Professor George H. Cook of New Jersey, in an analysis of the menhad- 
den, obtained from 100 parts of the dried fish, 16.7 parts of oil, besides 61.6 
of azotized matters yielding 9.28 parts of ammonia, and 21.7 of inorganic 
matters, etc., containing 7.78 of phosphoric acid.* If we deduct the oil we 
shall have for 100 parts of the fish, according to this an^ysis, 11.2 of am> 
mouia, and 9.8 of phosphoric acid. 

" By comparing these figures with the results calculated for the animal 
portion of Mr. Bruce's manures, we find : — 

Manure from sardines, (Payen,) 

Dried menhadden (Cooke,) 

Manure by Mr. Bruce, 

Do. do. (excluding shale,) ... 

The proportion of phosphates is of course greater in the more bony fishes. 
In the manure of Mr. Bruce there are doubtless small amounts of phos- 
phoric acid and ammonia, derived from the shale and the products of its 
distillation ; but these do not however warrant the introduction of an inert 
material which reduces more than two-thirds the commercial value of the 
manure. The results which we have given clearly show that by the appli- 
cation of a process similar to that now applied in France and in Newfound- 
land, which consists in cooking the fish, pressing it to extract the oil and 
water, drying by artificial heat, and grinding it to powder, it is cany to pre- 
pare a concentrated portable manure, whose value, as a source of pbospboric 
acid and ammonia, will be in round numbers, about ?40 the ton. 

" We can scarcely doubt that by the application of this process a new source 
of profit may be found in the fisheries of the Gulf, whicli will not only 
render us independent of foreign guano, now brought into the Trovince to 
some extent, but will enable us to export large quantities of a most valuable 
concentrated manure, at prices which will be found remunerative." 



Ammonia. 


Phosphoric acid. 


14.0 


7.0 


11.2 


9.3 


3.76 


3.4 


12.5 


11.3 



♦ Report of the Geological Survey of New Jersey for 1856. p. C3. 
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in the Province — Trap dehris — Phosphate of Lime — Fish Manures — Its manufacture 
in France — In Newfoundland — Professor Hunt's descriptions — ^Manufacture at Gaspe 
— ^Value of the Fbh Manure manufactured at Gaspe — Importance of the manufacture 
of Fish Manure on the Gulf Coast. 
Notes on the Climate of New Brunswick. — The character of the Winter Season — 
Comparative Table, showing the mean opening of Rivers, Canals, and Harbours, from 
St. John to the Straits of Mackinaw — Duration of Navigation on the St Lawrence, 
compared with the St. John — Table showing the mean Winter temperature of St. John, 
Quebec, and Montreal-^Table of Annual means of Temperature, &c., at St. John, by 
6. Murdook — Table of Monthly and Seasonal means of Temperature at St. John, by 
G. Murdock — Table of mean results at Toronto — Table of minimum and maximum 
temperatures at Fredericton, by the Rev. Dr. Brooke — Comparative Table, showing 
the difference between some points in the Climates of St. John and Fredericton, by 
the late Dr. Robb — Table showing the mean annual temperature of St. John, Freder* 
icton, Quebec, Montreal^ and Toronto. 
CoscLUSiON. — The advantages of a systematic Geological Survey. 



Intimately connected with the rock formations on which they rest, or 
'Which lie to the north of the area under review, are the soils which constitute 
the foundation of its agricultaral capabilities. 

It has been shown in a previous Chapter that the drift which covers the 
Province, as a general rule, has been derived from the grinding down of the 
rocks it covers more or less deeply. Hence when we find the drift shallow^ 
and yet the land supporting a vigorous forest, we may in this Province infer 
that LiiCBSTOVS lies to the north or underneath. Hence it is that on the 
Shiktehawk and Beecaguimec Bivers, where the drift is shallow, the vegeta- 
tion is very luxuriant, in consequence of the limestone bands which accom- 
pany the red ferruginous and manganesian slates which form the most 
prominent rocks in the valleys of these rivers. 

The progress of settlement in the great wilderness far in the rear of the 
Baint Lawrence and Lake Ontario, is a singular and most suggestive illus- 
tration of the value and importance of limestone rocks : for thft «,^U\^ra5«t>NA 
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L there is an ice-bridge opposite the great fortress, the river is dosed 
the 27th of the same mouth. Puriog » perigd of twwty y^rs, from 
;o 1855, the St. Lawrence has been frozen aicrbss at or near Qnebec 
times without retarding the opening of the navigation for more than 
days. 

FftSEZINQ OV CANAL8 AI^D RIVERS.- 

^ following Table shows how fer the seasons, feon the Bajr of Fandy 
k:e Superior, affect navigation by the opening and closing of the 
Sanals* :^-^ 



■ 


Opens. 


Close*. 'etOMdiddairi. 


The StraHs ef Maekiasw, 


April 


1«. 


Deoemb* 4, 


1» 


Port €f Hamilton, 


a 


1, 


V asi, 


04 


'< Buffalo, 


'u 


u, 


« 14, 


131 


" Oswego, 


HnA 


3Q, 










" Montr^ 


,Aj«U 


20, 


u, 


180 


'' Qnabeo, 


• «« 


29, 


Nc^ambar 24, 


156 


" Bio, 


M»rob 


w, 


JDeoei^bier 19, 


87 


Erie Canal, 


AjkU 


2.8, 


7, 


142 


Wrolland Canal, 


li 


8. 


12, 


117 


Cornwall Canal, 


•t 


26, 


«. 


138 


Lachine, 


« 


28, 


8, 


141 


St. Lawrence Rtver between Lake 




■ 






Ontario, Montreal, and Laohine, 


i( 


«e, 


" 7, 


140 


St. Lawrence hetwaQU Itlctntr^ 










and Qnebec, 


- « 


•24, 


" 10, 


135 


The «L Jptin at FoadeiistOP, 


M 


iU>, 


tfo]rapb«r 36, 


144 


The Kenn^bsc, Maijio, 


.' .^' 


6, 







3 geographicnJi oovurse of the Sftii^t J^pjto^ rr^naipg from north to south, 
3 it to freeze earlier, or become .oholiii^A with Jice sooner thi^i the Sa^nt 
aaoe, aA Montoeal, which ruB# fticm ^eat tp east 

PERIODS OF NAVIGATION. 

3 duration of the period «^hen Navigation is closed.^ deduced from the 
wng Table, ie as follows :— 

Days. 

156 



•*•• 



•■•,• 



Quebec, 
Fredericton, 
Erie Canal, 
Cornwall Canal, 
Saint Lawrence River, 

e Navigation of the Sfi^int Lawrence for seagoing vessels is of course 
ident upon the opening and closing of the River at Quebec ; hence the 
John is really open 12 days longer than the Saint Lawrence. 



144 
142 
141 
140 



I ■ I ■ I I ■ II ■» n I j II 



t ■ 1 -■ 



B first 13 localiliea are deduced from an^ayeri^e of 10 years. The Saint John, irom an average 
3ars, and the Keonabec forTT) years. — Vide Appendix to the Journals of the House of Assmiblv. 
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Table showing the mean winter temperature of Torooto, Montreal^ 
Qd^bec^ imd €Miint Jobtt, tor 1858-4, 1864-5, 1865-6 >- 

Mtan Winter Temperature. 

1853-4. 18M-5. 1855-6. 

BainlJobn, 18.T2 21.46 19.88 

Quebec,' 11.08 18.87 12.76 

Jfontreal, 18.22 12.15 18.96 

Toronto, * 28.8 21.06 19,6 

From thid I'able it Will be seen tihat t!he winter temperature of Saint John 
and Tbronto ar^ not unlike as regards intensity of cold."^ They are both 
considerably warmer t^an either Montreal or Quebec ; and if we select a 
statioii beyond the influence of the great lakes, yet within the limits of 
the peninsula of Western Canada, we find the extremes of temperature 
exceed those of Saint John, and that the climate approaches that^of 
Fredericton. 

dtratford, at the junction of l3ie t^rand Trunk Kailway, andlSuffitlo and 
Lake Huron Railway, is 1182 feet above the sea, and from its posilion in 
relation to the great lakes and its altitude, its climate may be compared with 
that of FrederictoUf although it is two degrees and three quarters further 
socith than the Capital of Kew Brunswick. 

Be who is 'disposed to gtumble at the intensity of the cold in New Bruns- 
wiek and Canada, let him reaA a igenerous aiud truthfuliarticle on this subject 
in Chambers' Edinburgh Journal, ^January 1868,) in which some of the 
charms of the North American winter are portrayed, and some of its draw- 
backs drawn with la rainter's sidll ; yet the impression which remains is 
rather in iTavor-of the cheeiry side, and the only change one would wish for 
in our winters here, when comparing them with the same season of the year 
in many bother parts of the temperate zone, is that they were just a little 
shortieir. 

MSTBObOLOGT OF SAINT JOHN. 

The following Tables by SH b. 6. Murdoch, of Saint John^ contain much 
yaliiabte in£oMiation i<sfi(peictiog the climate on the coast of the Bay of 
Fundy. 

They embody the condensed results of a series of Tables published, in 
part, in the Agricultural Report for the laat season, and when compared 
with an elaborate Table for Toronto on the succeeding j)age, a fair idea 
oJT "the difference between the climates of those distant Cities may be 
gathered* 



tt ■ >■! 1^. 



• Smithfoiian Report, 1660. 
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tribated as the limeetone, and occars only in the Lower Carboniferotw Berie» 
in New Brunswick. 

In 1851 there were 85^599 casks of lime bamt in the Province ; in 1861^ 
the number of casks was 42,966, showing an increase of 7,&66. Banbury 
has hitherto produced no lime. Albert, Kent, Qaeen's, and York, all of 
which burnt a small quantity of lime in 1851, acoordiog to the census of 
1861 yielded none. The increase in Saint John County was more than the 
aggregate increase of the Province, being 7,690 casks, against 7,866. In 
the adjoining State of Maine 400,000 casks of lime were burned in one 
Township alone in the year 1886, and 700,000 casks were even then estimated 
as the total produce of all the kilns in the State. This quantity is now 
es^ceeded by the amount thrown into the market annually from one locality 
alone. Ko better limestone for the manufacture of lime exists any where 
than in Charlotte County, and in the neighbourhood of Saint John. 

In the Town of Rockland, Maine, about one million casks of lime are 
annually manufactured. One hundred sail of small vessels are employed in 
fetching wood for that purpose from the eastward, and it takes eighty sail 
of coasters to carry the lim« to market. . The lime of Rockland, before the 
war, was consumed all along the Atlantic Coast, from Calais to Texas,* 

SOMfi LOOALITIES WHBRB OTPS0H IS POUND VS THS PBOVINCB. 

Albert County. — ^In at least six localities in the Parish of Hillsborough, 
fonning the half of a circle, commencing a third of ^ mile west of Edgett^i 
and appearing a little to the south of the road to the Albert Mines in tihree 
patches. Again south of the Mines, and in magnificent mural cliffii on 
Grass' Mill Stream, Shepody River, and Harvey Pari^, on the bank. 

Westmorland. — Shepody Bay; on .North River; »ear Anagance; about 

two miles north of Salsbury Station. 

Saint John. — Near Martin's Head. 

King's. — In ITpham Parish ; two patches on Salmon River, just -above 
Smith's Creek, and below it ; On Studholm's Mill Stream ; north of Bntt6^ 
nnt Ridge. 

Victoria. — Mouth of "Wapskyhegan ; on the Tobique, cliffs of inqpufo 
Gypsum 130 feet high, (p. 68,) 

The increase in the quantity of tons of gypsum produced in 1'861, whea 
compared with amount brought into the mat^et in 1851, is 6,586 tons; <he 
relative quantities being — 

Io5i, ... ... ..» ... ... ... ..< o,4oo ixytt^* 

lov)i, ... ... ... ... ... ... ••• i2,050 '^ 



It 



Increase, 6,586 

To this must be added 1,000 barrels ground gypsum and 10,000 barrels 

calcined gypsum in 1861. 

^— » ^^— i^^— ^"— "* 

'^Letter from Akien Ulmer, Inspector, to Prof. C. H. Hitohcrocki—First Report on the Geology of !!*(»• 
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The debria of Trap Rooks which are not of a very ferruginous character is 
also found useful in localities where it is easily accessible, such as near Dal- 
housie. 

PHOSPHATE OF LIME. 

Phosphate of Lime or Apatite has not been found in sufficient quantity 
to render it commercially available. 

FISH MANURES. 

Among the most promising adjuncts to farm-yard manure, which should of 
course always form the groundwork of what is noV called good husbandry, 
Fish Manures appear likely to secure a prominent place. 

Professor Hunt has given special attention to the subject, and in an excel- 
lent article on Fish Manures published in the Report of Progress for 1857,* 
he discusses the questions relating to the manufacture of Fish Manures on 
the Gulf Coast. 

" The use of fish as a manure has long been known ; on the shores of Scot- 
land, Cornwall, Brittany, some parts of the United States, and on our own 
sea-eoasts, the offal from fisheries, as well as certain bony fishes of little 
value for food, are applied to the soil with great benefit. The idea of con- 
verting these materials into a portable manure was however I believe first 
carried into effect in France by Mr. Demolon, who seven or eight^ears since 
erected establishments for this object on the coast of Brittany aifd in New- 
foundland. For the details of this manufacture I am indebted to the Chimie 
Tndustrielle of Payen. Concarneau, in the department of Finisterre, is a 
small town whose inhabitants are employed in fishing for sardines, and it is 
the refuse of this fishery which is employed in the manufacture of manure. 
The offal is placed in large coppers and heated by steam until thoroughly 
cooked, after which it is submitted to pressure, which extracts the water 
and oil. The pressed mass is then rasped, dried in a current of hot air, and 
ground to powder. 100 parts of the recent offiil yield on an average 22 
parts of the powder, besides from 2 to 2| parts of oil. The manufactory of 
Concarneau employs six men and ten boys, and is able to work up daily 
eighteen or twenty tons of fish, and produce from four to five tons of the 
powdered manure. 

" This manure contains, according to an average of several analyses, 80.0 
per cent, of organic matters, and 14.1 per cent, of phosphates of lime and 
magnesia, besides some common salt, a little carbonate of lime, small por- 
tions of sulphate and carbonate of ammonia, and only 1.0 per cent, of water. 
The nitrogen of this manure, which is almost wholly in the form of organic 
matters, corresponds to 14.5 per cent, of ammonia, and we may estimate the 
phosporic acid, which is here present in an insoluble form, at 7.0 per cent. 
If we calculate the value of this manure according to the rules above laid , 
down, we shall have as fbllows for 100 pounds : — 

Ammonia, — 14 j pounds, at 14 cents, ... ... ?2.03 ) aq 041 

Phosphoric Acid, — 7 pounds at 4J cents, ... 0.31J J v-'«*>*t 

• Canadian Geolosrieal Snrv#»v. 

31 
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This is equal to $47 the ton of 2,000 pounds ; the fnanufactured product of 
CoiicArheau, however, according to Payen, is sold m the nearest shipping 
ports at 20 francs the 100 kilogrammes, (equal to 220 pounds,) which, ^leuDt- 
ing the franc at $0.20, is equivalent only to 91-81 the 100 pounds, or a little 
over $87 the ton. This however was in 1854, since Which time the pri(^ of 
manures has probably increased. 

^^ Mr. Demolon in company with his brother, has also, according to Payeo, 
er^ted a large establishment for the manufacture of tins manure on the 
coast of Newtoundland, at Eerpon, near the eastern entrance of the Strait 
of Bellisle, in a harbour which is greatly resorted to by the vessels engaged 
it the cod-fishery. This manufactory^ now in successful operation, is able 
to produce 8,000 or 10,000 tons of manure annually. Payen estimfttas tbe 
total yearly produce of the cod-fisheries to be equal to about 1,500,000 tons 
of fresh fish ; of this, one-half is refuse, and is thrown into the sea or left to 
decay on the shore, while if treated by the process of Demolon, it would 
yield more than 150,000 tons of manure nearly equal in value to the guano 
of the Peruvian Islands, which now furnish annually froin 800,000 to 400,000 
tons. If to the manure which might be obtained from the cod-fish of the 
Lower Provinces, we add that of many other great fisheries, we are surprised 
at the iimnense resources for agriculture iiow neglected, which -m^y be 
drawn at a little expense from the sea, and even from the otherwise worth- 
less refuse of another industry. To this may be added vast quantities of 
other fish, which at other seasons and on some coasts are so abundant that 
they are even taken for the express purpose of spreading iipon the adjacent 
lands, and^ which would greatly extend the resources of this new manu- 
facture. The oil, whose extraction is made an object of economic import- 
ance in the fabrication of manure from sardines in France^ exists in bat veiy 
small quantities in the cod, but in the herring it equals 10 per oentof 'the 
recent fis^h, and in some other species rises to 8.0 and 4.0 per cent. 

^' Mr. Duncan Bruce of Gaspe, has lately been endeavouring to introduce 
the manufacture of fish^manure into Canada ; but he has conceived the idea 
of combining the fish-ofBEd with a large amount of calcined shale, underthe 
impression that the manure thus prepared will have the effect of driving 
away insects from the plants to which it is applied. He employs a -black 
bituminous shale from Port Daniel, and distilling this at a red heat, .passes 
the disengaged vapours into a vat containing the fish, ^hich by a gentle and 
continued heat, have been reduced to a pulpy mass. The calcined shale ia 
then ground to powder and mingled with the fiish, and the whole dried. 
Experiments made with this manure appear to have given very satisfittctoi; 
results, and it is said to have had the effect of driving away insects when 
applied to growing crops, a result which may be due to the small amountof 
bituminous matter in the products of the distillation of the shale, rather 
than to the admixture of the calcined residue, boal'^tar is known to be an 
efficient agent for the destruction of insects, and in^a recent number of the 
Journal, Le Cosmos^ it is stated that simply painting the wood-work of the 
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MINIMUM AND MAXIMUM TEMPEBATUBES AT FBEDERICTON. 

The Reverend Dr. Brooke, of Fredericton, has kindly furnished me with 
a condensed summary of meteorological observations taken by him daily at 
Fredericton for a period of seventeen years, or from 1847 to 1864 inclusive. 
These tables contain the monthly maximum and minimum temperatures, 
the mean temperatures at 7 a. m. and 2 p. m. The days on which the 
highest and lowest temperatures occurred, and the number of rainy, snowy, 
and cloudy days in each month. The extreme length of these tables neces- 
sarily forbids their being printed here in full, but some interesting extracts 
from them follow. 

Table showing the lowest and highe^ temperatures recorded at Freder- 
icton between 1848 and 1864 inclusive :— * 





Minimum 
Temperature. 


Max. Temp, 
during 1 
the year. ! 


1 

1 


Minimum 
Temperature. 


Max. Temp. 

during 

the year. 


1848, 


February 28, —16 


86 


1857, 


January 24, —30 


86 


1849, 


14, —26 


100 


1858, 


February 28, —14 


90 


1850, 


7, 25 


94 


1859, 


January 12, — 30 


88 


1851, 


9, 22 


82 


1860, 


February 2, —22 


88 


1852, 


January 20, —14 


92 


1861, 


8, —27 


90 


1853, 


" 28, 24 


94 


1862, 


11, —16 


60 


1854, 


10, _34 


92 


1863, 


" 4, —20 


95 


1855, 


February 7, —30 


93 


1834, 


«^ 19, —30 


90 


1856, 


January 2, —22 


98 









On the 29th Dec. 1854, the unusally low temperature of 30 below zero was 
recorded ; and on the 12th July 1849, the thermometer rose to 100 degrees. 

The minimum temperatures in the above tables are frequently exceeded 
in Canada, east of Kingston. At Montreal ^^ cold terms" are not unusual, 
and sometimes they well deserve the name which has been applied to them. 

Dr. Brooke^s register shows that on the 29th December 1854, the ther- 
mometer at Fredericton fell to 80 below zero, but at Montreal on the 22nd 
tod 23rd December of the same year it fell to 36 below zero, and from 8 a. m. 
on the 22nd to 10 p. m. on the 23rd, it ranged from — 8.1 to — 86. 

Again on the 9th, 10th, and 11th January 1859, the thermometer did not 
rise above zero during a period of 124 hours, 30 minutes, or more than five 
days. Mercury froze in the open air ; and the mean temperature of the 
9th was— 27°8 ; the 10th— 29^0 ; and the 11th— 28°. At t'redericton the 
minimum temperature was 30 below zero, which occured on the 12th Jan y. 

At Quebec in the winter of 1853 and 4, the thermometer sank below the 
freezing point 189 nights, or rather more than half the year. There were 
daring that winter 2 days in November in which it fell below zero ; 7 in 
December ; 20 in January ; 17 in February ; and 4 in March, making a 
total of 50 days during the winter upon which the thermometer was registered 
below zero.f Although the Saint Lawrence broke up on the 24th April, 
the ice did not pass out of the Saint Charles until the 6th May. 

* These observations have not been redaced. 

"^ Transactions of the Literary and Historical Society of Quebec, January 1S55. 
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Comparative Table shewing the difference between some poiiits in the 
climates of Saint John and Fredericton'*' : — 

Points of Comparison. 

Mean Annual Temperature, 

Maximum for the year, 
Minimum, 

Maximum Monthly mean. 
Minimum " " 

Extreme range for the year, 
Mean Monthly range, 
Mean moisture, 
Extreme highest, 
" lowest, 
Saint John open for Navigation, 
Average duration of Summer, 
Average period of the growth of crops, f 

Table showing the mean annual temperature at Saint John, FrederictoDj 
Quebec, Montreal, and Toronto : — 

Saint John,J 41.80 



COMt. 


Intarior. 


41''.89 


42'».42 


88.00 


98.00 


—17.00 


— S8.00 


62.4S 


66.79 


20.52 


14.79 


105.00 


186.00. 


41.91 


61.97 


39 inches. 


37 inches. 


? 

• 


42 " 


? 


82 « 


always. 


218 days. 




204 «' 


• • • 


110 « 



Frcdericton,§ 
Quebec, II 
Montreal, 
Toronto, 



42.42 
88.5 
41.56 
44.12 



CONCLUSION. 



THE ADVANTAGES OP A SYSTEMATIC GEOLOGICAL SURVEY. 

In 1855 a Select Committee of the Canadian House of Assembly reported 
on the Geological Survey of Canada. During the investigation, a large 
Aumber of witnesses were examined, with a view not only to arrive at a 
knowledge of the benefits resulting to the public from the survey, but also 
to ascertain the degree of estimation, in which the labours of Sir William 
Logan, (then Mr. Logan) were held in abroad, and the prospective advantages 
which might reasonably be anticipated from the prosecution of the work on 
a considerably enlarged scale. 

In their Eeport, the Committee state "the importance of an accurate 
Geological acquaintance with the country is so universally acknowledged, 
that it is unnecessary to do niore than point out some portions of the evidence 
which show the immediate practical result ; but as an apparent misappre- 
hension exists in some quarters as to the objects of such a national under- 
taking, your Committee may be pardoned for making some additional 
observations. 

* Fredericlon 5S miles inland N.W. of Saint John, Latitude 40° 57' 30" N., Longiiude GO^ :>^' W. 

t From Dr. Robb's Agricultural Report. 

\ The means for Saint John are the result of Mr. Murdoch's observations. 

^ The means for Fredericton are the result of eight year's observations, but ihcy have t>t)l Itch rct'i' 
oed. It i» probable that the mean is about half a degree too high. 

" Tran<nrii<m< hit. ^r\<\ Hi>l. 8ori«Mv of Qtieber, JnnuRrv IS^?"' 
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KOTES OU THE CLIMATE OP NEW BRUNSWICK, 



The snitability of the climate of any district for agricnltnral purposes is 
nnfficiently indicated in old settlements by the crops raised with success. 
^3ut this criterion does not necessarily convey correct ideas regarding the 
^stremea of heat and cold, or the durations of the seasons. Throughout 
t^Lie settled portions of the valley of the Saint John Indian corn is grown, 
and wherever this crop ripens well a fair estimate of the character of the 
ernmmer climate can be formed. The vegetables exhibited at the Provincial 
^Blxhibition show how admirably the summer temperature and ndn are suited 
for the cultivation of root crops and common culinary vegetables, the fruits 
attested also the favourable character of the climate for their growth and 
proper development. These facts, however, tell nothing respecting the 
intensity of winter cold, the duration of the winter season, and the length 
of time during the year which can be given to outdoor operations. A long 
cold winter operates injuriously upon farming industry in so fitr as it com- 
pels 'stock to be housed and fed for a longer period than in a milder climate ; 
but how far this may militate against the progress of husbandry in a district 
or Province, is not generally understood, and its supposed drawbacks are 
frequently very much overrated. 

COAST AND INTERIOR CLIMATES COMPARED. 

It has been shown by Albert Gallatin,* that on this continent inland 
places, remote from the sea, and under the same degree of latitude, have 
-Severer winters and hotter summers than those on the Atlantic coast. The 
same law appears to obtain in Europe. 

Albert Gallatin compares Fort Snelling on the Mississippi, in lat. 44^ 58^, 
iind Eastport (Maine), lat. 44^ 44', with the following results : — 

Mean annual temperature, 

" Winter " 

" Summer, " 

Meani temperature of the coldest month, 

" ** of the hottest month. 

Coldest day in the year, ... 

Hottest day in the year, 

Range between hottest and coldest day, 

THB CHARACTER OF TUB WINTBR SEASON. 

The Biver SL Lawrence is generally frozen between Quebec and Montreal 
every winter, and when there is no ice-bridge at Quebec, the communication 
between the two cities is open for steamers, generally on the 24th of April. 

• HaU't Indians of North West Americd 



Fort Snelling. 


Eastport. 


4&83 


42.95 


16.95 


22.96 


72.76 


62.10 


18.68 


20.68 


75.47 


■ 64.56 


—26 


—13 


93 


91 


119 


104 
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CLOSING 09 CAVALS, BIVBRS, ANIH jrAVI0AtION. 



When there is an ice-bridge opposite the great fortress, the river is closed^ 
until t|i0 27th of the same mouth. Pui^qg a p^rigd of twenty y^^rs, fronts 
1883 to 1855, the 8t. Lawrence his been froi^en across at or near Quebec^ 
nine times without retarding the opening of the navigation for more than«i 
three days. 

PUSEZU^Q OF CANALS Affl> KXVERS. 

The following Table shows how for the Mesons, froai the Bay of Fand}^ 
to Lako Superior, affect navigation by the opening and doting of the Bhre] 
4nid Gftnals'^ :*^ 



1, The "Straito ef Maekiiiftw, 
< 2, -Port €f ^Hamilton, 
<< Bnffdo, 

^ Montreal, 
*< Qaabe«, 

Brip C^ali, , 

W:ellap4 Cianai, 

Cornwall Cimail, 

Laishine, 

12j St. Lawrence Biver between Liike 
Ontario, Montreal, and Lachine, 

13, St. Lawrence JbetwftQ9 Monti:^ 

and Quebec, 

14, He jftL Ji^n at FredeiM^, 
)5, Hh^ ^ipnn^h$Cj Jtlfujie, 



8, 

h 

JO, 
11, 



Op«i 


US. 


Closes. ^oMdiudajrt. 


April 


14, 


Deoeihb* 4t, 


IBf 


<^ 


1, 


V 2«, 


04 


M 


U, 


H 


121 


Kwfh 
A^ril 


2Q, 
20, 






" . «, 


ISO 


•« 


29, 


N^«i^U9v ^, . 


1$8 


Mfrph 


W, 


rDecwUv 48, 


87 


Apri^ 


2.8, 


•" .7, 


•142 


«( 


8, 


12, 


.117 


ti 


?5. 


• Si. 


13$ 


it 


2.8, 


" • 8, 

,■ ■ i 


14; 


a 


«6, 


u ^. 7, 


140 


' u 


24, 


" 10, 


186 


M 


w, 


■rVo^tfpfyir 26, 


W4 


r « 

• ■ 


6, 


» ^w4 fk r.'* 





irho,g)Mgr»piiefll oftiw^ of tlw 8iwr?t J^fe»^ :fimsmg' ftom 3»!9rth^e jk)a^ 

causes it to freeze earlier, or become .fibok»fl yrltb iQ0 joonftr ii^m'&k^Smt 
Ji$yn^na% 9A Montaeal, 'whi^h i5iB# ftiom :w^t tatQAsjt;. 



PBRIODS OF VAYIQATIOV: 



'TFho duration of the period when Navigation is cloee^, 4leduoed firom^he 
foregoing TaMe, w as follows i^-- 



<Quebe<^ 
.Frederictfin, 
Erie Canal, 
Cornwall « Canal, 
Saint Lawrence Biver, 



»•• 



•••• 



A*» 



♦ •• 



■ 


' 


fl«y». 


l.^. 


• *• 


,1^6 


■*.v 


••\ 


144 


p-\» 


.S<* 


14? 


^*^• • . 


,«<• 


Ml 


I 

*•* 


^^• 


rl^O 



The Navigation of .the ^.^nt JLawrejice for sea jj^pi^^ vessels is of course 
dependent upon the opening and closing of the River at Quebec ; hence the 
Saint John ie ideally open 12 days longer than the Saint Lawmnoe. 



n >iii iti n 'ii » in -» " I m %%t \ m nj j ' M ' l 'i Ml* ' 



" t ' ■ ■' » iiM M mij AJiiti . i J .:.! . 



TS" 



• f .Xhe 4r8t' 18 k>cfUi|ici» are.^iBduced fi^om ^n .^.^r^e .of 10, y^fur*. 7)ie 09i|it Jqhn, ^m, i^ Vfmm 
tff 26 years, and The Kcnnabec for 75 yeara.— Vide Appendix to tke JournMa of the House of Asaembly, 
Canada, 18S8. 
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The probable existence of workable beds of Coal, besides the Grand Lake 
fieam is shown in the Chapters on the Carboniferous Series, (Chap. IIL and 
IV.) As fossil fuel, whether in the form of coal or rich Bituminous Shales, 
lies at the foundation of modem progress, the existence of w^orkable deposits 
in New Brunswick is of the highest importance. Canada, although more 
than twelve times the area of New Brunswick, possesses no deposits of coal, 
and no bituminous shales which can approach the richness of the Albert 
Shales, and no workable seams of Albertite. 

The development of the Copper-bearing traps on the shores of the Bay 
of Fundy is also a valuable subject of enquiry. These traps are noticed at 
length in Chapter VI. 

Among apparently minor claims for a complete scientific survey of the 
Province, are the distribution of its Limestones, the Hydraulic Cements, 
materials for the manufacture of Bricks and Pottbrt, Fire Clats, Plum- 
bago, Marbles, Serpentines, Roofing Slates, Whetstones, Hones, Grind- 
stones, Millstones, Gypsum, Sulphate op Baryta, Sandstone for Glass, 
Moulding Sand, all of which it will be seen by reference to the index, occur 
within the limits of the Province, and some of them in great abundance and 
of excellent quality. 

The Source of the Gold in the Drift Clays of the Province is an import- 
ant subject of enquiry, which has received additional interest from the recent 
confirmation of further discoveries of gold in quartz veins of Upper Silurian 
age in Canada, over wide areas on the River du Loup, and generally in the 
Valley of the Chaudiere and elsewhere. (Chapter XI.) The large area of 
country occupied by the Quebec Group in New Brunswick, would lead to 
the inference that the chief source of the gold is to be sought for in the 
rocks of this Group ; but siMce altered Upper Silurian Bocks also occupy a 
considerable portion of the northern Countiea, it is not improbable that 
these may have contributed to the auriferous Drift. 

Lastly, in order to secure the introduction of Capital into the Province, 
and the establishment of manufacturing industry on a secure basis, it is 
absolutely essential that capitalists abroad should have some security for 
their investments. 

The experience of many years sufiGiciently establishes the fact that unlesa 
plans for the development of metalliferous deposits, or for the working of 
economic n^aterials, be based upon scientific research, showing '^ the reason 
why/' it is only indulging in a fruitless expectation to suppose that foreigu 
capitalists, or indeed any well-informed or reasonably cautious man, who haa 
not an opportunity of judging for himself, will give them either countenance 
or support. 



APPENDIX. 



I. — Oeioin of tlie Namsb of certain RiVEBfi and Placbs in New Brumswigk, 
together with Migmac and Milioxts nanma for «ome common things. 

II. — ^Names of Places and Bitess derived from the Abevaqujs Langtiage. 

ni. — Enumeration of the Mammiferous Animals ascertained to exist in or on the 
Coasts of New Brunswick. 

IV. — Enumeration of the Birds of New Brunswick, with a notice of those which 
winter in the Province. 

y. — Enumeration of iihe Fishes of New Brunswick. 

yi.— Fossilifcrous Marine Clays of Maine and the St. Lawrence compared. 

Vll. — Table showing the Value of the Imports and Exports, being the Produce and 
Manufacture of the Colony, of Minerals, Ores, and Metalb, manufactured 
and unmanirfactured, during the yean 1861, 1862, and 1863. 

VIII. — MiMiNQ Licences — Kulos and Begulations. 
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MEAN RG6ULT3 AT TORONTO. 
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MICXAC AXD 


Mn.TCETE 2IAMi:S lOE S03t£ COXXOX THINOS. 
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) 


[ Etchenuns 


1 




Eicbeiau^ 
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Micmac. 


or 




Micmac. 


or 






Milic«te. 

* 






Milicete. 


I 


ttfliinem 


1 


Snow 


1 

WafritHUI 

keshvajovoaraw 


vaist 


dan 


epit 


( apet 


Bank 


takomi^ 


i«r 


ntftcb (my'V 


mataqus 


River 


chibvk 


eepe 


her 


kich 


nikos 


Stone 


kandan 


paaapequ 




nnquece 


n'kos 


Tree 


neepeejeesh 


apas 


gbter 


nntooie 


B*S0«8 
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Beaver 




qoanbeadt 
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: chalkse 


Bear 


1 


moveue 
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Q 1855, ^^ A Primer for young children, applicable to the Indian langnage 

spoken by the Mee-lee-ceet Tribe in New Brnmiwick/' collected and 

inged by Mr. John Stephens, was published in Fredericton, under the 

ronage of the Honorable Mrs. Manners-Sutton. 

lie spelling of some of the words differs slightly from some of those in 

voiiabulary giv^en al>ove, others are identical, and others again, wholly 

Brae'. 

Tie Rev. S. T. Band, Missionary to the Micmac Indians in Nova Scotia, 
compiled a "First Reading Book," in Micmac, which was published in 
idon in 1854, with phonetic abbreviations, and in the phonetic typ^ of 
d. Pitman. The " Reader" contains 40 pages duodecimo. It is beauti- 
y printed in large type on excellent paper. In 1868 the Gospel of Saint 
thew was also printed "fonetically in Mikmak." The words given by 
Rev. Mr. Rand to represent certain objects, differ occasionally from those 
he short vocabulary above. 



APPENDIX. 



Ho. II. 

LMES OF PLACES AND RIVEH8 DERIVED FROM THE ABENAQUIS LANOUAOB. 



e language of the Abeuaquis resembles in many particulars that of the 
ete tribe, and the names of some places in New Brunswick, and in the 
-Q and northern part of Maine, are derived from the language spoken 
is tribe. 

e Abenaquis proper, occupied the country between the Penobscot and 
taqua rivers. Subjoined are some of their words which have become 
porated as it were ^vith the English of the present day, so far as relates 
rnes of places.* 

oosTOOK. — Smooth river. Enters the Saint John above the Tobique. 

LAQASH. — Bark camp. A hunting camp of the Indians on the lake. 

BNAQUis. — East land men. 

jco. — The Heron ; also place of victory. 

EPUTNATicooK. — Saint Croix River, and Lakes. 

^^DUSKEAG. — The place of Eels. Ossekeag; Passekeag. 

BASSAKEAG. — The placc of Sturgeon. 

NAHAN. — Island. (Manan.) 

GANTIC. 

TAWAMKEAG. — A rfvcr with a smooth gravelly bottom. 

DUCTic. — Falls of the Saint John. 

DUSNBKEAG. — Tributary to the Saint John at Woodstock. 

LLiNOKBT.— A lake with many Islands in it. (Milnagec.) 

osEBEC. — Straits of a River. 

RUMBBGUA. — Maine. Also Mavoshbn or Mavooshen, in Halkuyt's 

Voyages. 
JKBTOW or Nbccotoh. — ^Where two streams meet. The forks. 
r-GOUDY. — The Saint John. 
3C0DUMQU0KEAG — ^From Pascodum (pollock,) oquen (catch 'em many,) 

keag (land.) 
5SAMAQU0DDY. — Pos (grcat,) asquam (water,) aquoddie (pollock.) 

. C. E. Potter states in the Collections of the Maine Historical Society, 
^' Aquoddie " has been Frenchified or corrupted into Acadia, Cadia or 
5, and applied to the shore of the Bay of Fundy. It is an Indian word 
ing a fish. See page 21 Chap. L Mr. G. Folsom states that '' tlie 
>f Passamaquoddy " is on the French maps named Pesmo-cadio. — (Coi- 
ns of Maine Historical Society, Vol. 11.) 

isQUAMAGO.— High carrying place. 
lOODic. — The place where water rushes. 
NNEBEC. — A snake. 
NNEBBCCASis. — A little snake. 



lections of ihe Maine Historical Society, Vol. IV. 
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The discovery of vt^aable economic materials speaks for itself, although, 
even here it may be donbted whether the relative importance of the minerals 
indicated is always jnstly appreciated, whether the erystalline Umestones of 
the Lanrentian Series have not been of more real valne. than some discoveriesr 
of Ai far more imposing character. Bat where the outline of some fiormaftioiii 
of na ver^ obvious economic use is accurately traced for many miles, when: 
tniimte and laborious investigations: are carried on of the undulations^,, eon^ 
tortious and disturbances of other strata, with exact measures of their thickf' 
nesa and dipv and when the greatest attention is paid to the fossils they con** 
tain, some people are apt to* think that the Geologist might be more usefdlly 
employed. They draw a distinction between practical utility and acientiificr 
interest. The ultimate object, however, of all science is practical utility ; 
VI 18 ORLY A STSTBMATiG, iujstead of a DiESULTOBT SBARCH foF valuable facts. 

^^'The discovery of some useful material at a particular point would be an 
isolated fiict, though, perhaps,, of great importance to that locality ; but 
eomibined with a correct sdentific knowledge of the geology of the country, 
it would be not only available o\cer an extensive region, but wouM be the 
contribution of a valuable truth tO' the whole world.'* 

itr. Hall, of Albaciy, a gentleman of world-wide reputation, author, 
among other valuable works, of the ** Geology of the Virst District of the 
State of New York," and of those magnificent volumes devoted to the 
Palsdontology of the entire State, submitted in evidence that a sound basis 
of scientific investigatiiOD is of the highest importance in leading to practical 
results. Mr. Hall said that he conceived that no practical or economic 
results of great value are likely to arise except those based upon scientific 
investigations. The great lead-bearing formation of the States of Wisconsin, 
niinoie, and Iowa was instanced^ For many years a serious misapprehend 
sion existed in regard to the true position of the lead-bearing rock ; and 
only so late as 1850 was it determined, by a proper exiunination of its 
M'ganic remains^ that instead of its being in the Niagara grotip, as formeriy 
eaf)posed, it belongs to a much lower series of rocks, viz., a Lower Silurian 
Limestone. This erroneous impression gave rise to fruitless searches for 
Iiead ore in the Niagara limestone, which this late information will dis^ 
eottrage. There are at this time multitudes of practical miners, who know 
at once, by the occurrence of certain Fossils, the presence of the Lead-* 
"bearing rock, and who would never think of searching for Lead ore in any 
reck where these Fossils do not exist. 

During fifty years previous to the commencement of the Survey in the 
State of New York, not Use ihim one million dollars had been expended in 
abortive search for coaly where a well-informed Geologist would have at once 
pronounced the undertaking useless^ and certain to prove a failure. 

During the last Session of the Canadian Pariiament, (186S-4,) a farther 
appropriation of $20,000 a year for five years was made for the continna* 
lion of the survey of that Proirince, such being the estimation in which this 
great national work is held in Canada. 
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A survey of Now Brnnswick should comprehend — 

1. An accurate description, accompanied by a Map, of the limits of each 
formation, according to the plan already adopted by Sir William Logan, 
which is now well known in Europe and the United States. "Unity of 
DESIGN would render the results, both economic and scientific, intelligible 
to the world, with much less study than would otherwise be required." 
(See Sir William Logan's Letter, page xv, also Hemarks on Nomenclature, 
pages 39 and 40.) 

2. An examination of the mineral resources of each formation, showing 
their distribution and the probable extent to which they may be commercially 
valuable. 

8. A collection of all the minerals found in the Province, with specimens 
of the rocks in which they occur, and illustrations, when practicable, of 
their uses in the arts, with a view to the formation of a Provincial Museum, 
in which all the minerals and fossils of the Province should be scientifically 
arranged and classified, and the localities where the rock which contains 
them mapped. • 

4. The publication of an Annual Report describing the year's operations, 
and partioularixing the nature, extent, and probable commercial value of. the 
minerals in the area examined. 

On page xii of the Introductory Chapter, a brief notice is given of some 
of the results of a preliminary survey during the past year. It has been 
established that the great metalliferous belt, of North America (the Quebec 
Group) occupies an area of upwards of four thousand square miles, or more 
than two and a half million acres. In the words of Sir William Logan,* 
** the rocks of this Group yield in Canada, ores of iron, -chromium, lead, 
antimony, copper, nickel, silver and gold, with soapstone, potstone, hones, 
marbles, serpentines, cement stones, building stones, and roofing slates." 
The Chapters in this Report devoted to the Group (Chap. VIIL and IX.) 
as it occurs in I^ew Brunswick, show that with the single exception of 
chromium, all of these metals and economic materials have been found 
within its limits in this Province, and some of them to a far greater extent 
than they have been recognized in Canada. (Antimont, the Woodstock 
Ibon Orbs, Manganese). Hence it follows that a careful and systematic 
examination of this vast rock series promises very valuable results. 

The oriqin of Albebtite has been described, (Chapter V.) and the proba<* 
bility of its being found in workable quantities over a horizontal distance of 
fifty miles in one direction, and from ten to fifteen miles in another direction, 
pointed out. 

The distribution of the highly bituminous ALBStiT Shales, and their 
value as a source of gas fuel for smelting and manufacturing purposes gen* 
erally, is also noticed at some length in Chapter V., and it is of considerable 
importance that the area they occupy, th^ir thickness and the extent to which 
they are available for the purposes described should be accurately determined. 

♦ S** Letter No. II. page xv. 
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The probable existence of workable beds of Coal, besides the Grand Lake 
seam is shown in the Chapters on the Carboniferous Series, (Chap. III. and 
IV.) As fossil fuel, whether in the form of coal or rich Bituminous Shales, 
lies at the foundation of modem progress, the existence of workable deposits 
in New Brunswick is of the highest importance. Canada, although more 
than twelve times the area of New Brunswick, possesses no deposits of coal, 
and no bituminous shales which can approach the richness of the Albert 
Shales, and no workable seams of Albertite. 

The development of the Coppkr-bearinq t^aps on the shores of the Bay 
of Fundy is also a valuable subject of enquiry. These traps are noticed at 
length in Chapter VI. 

Among apparently minor claims for a complete scientific survey of the 
Province, are the distribution of its Limestones, the Hydraulic Cements, 
materials for the manufacture of Bricks and Pottbrt, Firb Clats, Plum- 
bago, Marbles, Serpentines, Roofing Slates, Whetstones, Hones, Grind- 
stones, Millstones, Gypsum, Sulphate op Baryta, Sandstone for Glass, 
Moulding Sand, all. of which it will be seen by reference to the index, occur 
within the limits of the Province, and some of them in great abundance and 
of excellent quality. 

The Source of the Gold in the Drift Clays of the Province is an import- 
ant subject of enquiry, which has received additional interest from the recent 
confirmation of further discoveries of gold in quartz veins of Upper Silurian 
age in Canada, over wide areas on the River du Loup, and generally in the 
Valley of the Chaudiere and elsewhere. (Chapter XI.) The large area of 
country occupied by the Quebec Group in New Brunswick, would lead to 
the inference that the chief source of the gold is to be sought for in the 
rocks of this Group ; but siMce altered Upper Silurian Bocks also occupy a 
considerable portion of the northern Counties, it is not improbable that 
these may have contributed to the auriferous Drift. 

Lastly, in order to secure the introduction of Capital into the Province, 
and the establishment of manufacturing industry on a secure basis, it is 
absolutely essential that capitalists abroad should have some security for 
their investments. 

The experience of many years sufiGiciently establishes the fact that unlesa 
plans for the development of metalliferous deposits, or for the working of 
economic n^aterials, be based upon scientific research, showing '^ the reason 
why,*' it is only indulging in a fruitless expectation to suppose that foreigu 
capitalists, or indeed any well-informed or reasonably cautious man, who haa 
not an opportunity of judging for himself, will give them either countenance 
or support. 
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I. — Origin of the Names of certaiii RivEiifi and Places in New Brunswick, 
ingether with Micmac and HiLiostrs namM for some oomvon THiitas. 

IL^-tNamss of Places and Biters deriarad from the Abevaqujs Iiaoga^e. 

HI. — Enumeration of the Mammifergus Animals ascertained to exist in or on the 
Coasts of New Brunswick. 

IT. — Enumeration of the Birds of New Brunswick, with a notice of those which < 
winter in the Province. 

V. — Enumsbatign of Qxe Fishes of New Baukswick. 

yi.-^Fossiliferous Marine Clajs of Maine and the St. liawrenoe compared. 

Til. — ^Table showing the Value of the Imports and Exports, being the Ptodaoe an 
HanTifaetnre of the Colony, of Minerals, Ores, and Metals, manufacture 
and unmanufactured, during the jean 1861, 1862, and 1863. 

VHI.^ — ^MmrNQ Licences — Kulos and Begulations. 
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B. BlackburniaB, Baird, Blackburnian Warbler. 

* D. castanea, Baird, Bay-breasted Wafbler. 
D. piDus, Baird, Pine-creeping Warbler. 

* D. PeDDSjlyanica, Baird, Cheetnut-sided Warbler^ 
D. striata, Baird, Black Poll Warbler. 

D. sestiva, Baird, Yellow Warbler. 

D. xnaculosa, Baird, Blaok and Yellow Warbler. 

D. tigrina, Baird, Cape May Warbler. 

D. palmaram, Baird, Yellow Bed Poll. 

Silvia pennlis^ YeUow-throattd Wood WarhUr. 

Silvia atUumnuiy Autumnal Warbler, 

m 

Silvia nigreicefUf Black-Throated Gray Wood WarhUt. 
Helinaia Stoainsonii, Swatnion's Swamp WarbUr, 
Myiodioctts pusillus, Bp., Qreen Black-cap Flyoatoberv 
M. Canadensis, And., Canada Flycatcher. 
Setophaga mticilla, Sw., Redstart. 
Pyranga rubra, Yieill, Scarlet l^anager. 
Hirundo horveorum, Barton, Bam Swallolr. 
H. lunifrons. Say, Cliff Swallow. 
H. bicolor, Yieill, White-belKed Swallow. 
Ootyle riparia, Boie, Bank Swallow. 
Progne purpurea, Boie, Purple Martin. 
Atnpelis garrulus, Linn., Wat Wing. 
A. cedrorum, Baird, Cedar bird. 
Oollyrio borealis, Biurd, Great Northisni Siirikev 
^ Y ireo olivaceus, Yieill, Red-eyed Fly-oatcher. 

* V. gilvus, Bp., Warbling Fly-catcher. . 

* Y. Noveboracensis, Bp., White-eyed Yireo. 
Vireo Flavi/rons, YeUouhthroated Fl^^cakher, 

"^ Mimus Carolinensis, Gray, Cat bird. 

"^ Harporhynchus rufus, Cab., Brown Thrush. 

"" Cistothorus palustris. Cab., Long-billed Marish Wreh 

C. stellaris, Cab., Short-billed Marsh Wren. 
Troglodytes Americanus, Aud., Wood Wren. 
T. hyemalis, Yieill., Winter Wren. 

"** Certhia Americana, Bp., American Creeper. 

Cerihia familiarly Brown OreepeY. 

Sitta Carolinensis, Gm., White-bellied Nuthatch. 

S. Canadensis, Linn., Red-bellied Nuthatch. 

Parus atricapillus, Linn., Chickadee; Black-cap Titmous^^ 

Parv^ Carolinensis^ Carolina TitmoUK, 

P. Hudsonicus, Forst., H^dsoniau Titaiouse. 
^ Eremophila comuta, Boie., Sky Lark. 

Pinicola Canadensb, Cab., Pine Grosbeak. 

Carpodacus purpureus. Gray, Purple Finch. 

FrmgiUa atricapiHa. 

Black and Yellow crovmed Finch. 

r^hrysomitris tristia, Bp., Yellow bird. 

34 
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7. AsTicou — A Micmac Chief. Relations, 1611. 

8. Xadesquit — A part of Acadia where La Saussaye had projected an 

establishment. Relations, 1611. 

9. Menano— Grand Manan. Relations, 1611. 

10. RiGiBOUCTOU— River of Fire, Bay of. Relations, 1646. 

" River. Relations, 1659. 

11. As early as 1611, it was remarked by $he writer of the "Relation de la 

Nouvelle France,*'* that no trace remained of the origin of the 
words Norembegue, (the present State of Maine,) Acadia, (the 
country of the Souriquois or Micmacs,) and Canada. 

12. ITpsalquitch, (pronounced Ab-sat-quitch)— " The River that runs out 

small." Micmac. 

13. Tabousintac— The place where two reside. (Cor.) 

14. Maguadavic — River of Hills. 

15. Nagotquo — Tobique River, (Milicete). Absegaguit nagotquo-sis quispem 

— Little Tobique Lake. Quis-pam-sis — ^Little Lake. 

16. Saint Crojx, (Island). Relations, 1611. Residence of de Monts on the 

coast of Norembegue. 

17. River SAiirr Croix. Relations, 1611. Schoodic. 

18. AuTMOTNs — ^Name of the Micmac Conjuror. MANfTOUSIl^— Ojibway. 

19. Etchemiks (canoe-men), originally Eteminquois — Milicete. The hunir 

ing ground of the Etchemins extended froia the River Saint Jolin 
to the Kennebec in 1611. Relations, 161!|. A¥4£BAT9S ^r the 
Manbtjs tribe — ngiw Milicetes* Paris DpQun^ftnteij^ 1736. In Ca,Da- 
dia^ Documents spelt Amalicite. 

20. The Saint John— Called by L'Escarbot " the River of the Great B^," 

1$98 ; by Champlain, Saint John, 1604 ; by the Etchemins or 
Milicetes, " AwoUastook " or the "Big River"; bythe Abena- 
quis, "Loshtook" or the "Long River" ; also Onygoudy. 

21. " Cadie." — " A Map of North America, contained in the novus orbis of 

De Laety published iu 1683, ()ist;ributes the coimtry into the following 
divisiQu^, commencing on the n,orth : New France, Cadii^ Norum- 
bega, (comprising the territory between the S^int Croix and t^ie 
Kennebec,) New England, New Netherlands Virginia, and Florida." 
— (Collection of the Maine Historical Society, Vol. 11.) 

. The number of MicmacQ or Sptiriqqoi^ w&s e8tijiB,gte4 9>t ^m 3,000 to 
3,500 in 1611| hj the Jesuit Miasionariefl. They spoke highly of the 
characters of the Souriquois and Etpl;LeQiiiia-r(Micm^0 and Milio^tea.) 
The number of Indians in this Province, according to t^he last census,, was 
1212, (625 males and 587 females). 

* Relaticms, 1611 — p»ge 2. 
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* Batoiiiles Tirescen^, Bp., Green Heron. 

^ Xyctiuxlea Gardeni, Baird, Xight Heron. 

Ardea Occidentalism Great Wkiie Herom. 

Cluuudnas Vir<;^nicas, Borck« Golden Piorer. 
^ Aegialitis rociferons, Caasin, KUIdeer. 

* A. Bemipnlmatos, Cab., Semipalmnted PWver. 

A. melodns. Cab., Piping Plover. 

* Sqnatarola HelTetica, Cut., Blaek-bellied Plorer. 

* Strepsilas interpres, 111., Turnstone. 
Philohela minor, Graj, American Woodcoek. 
Gallinago Wibonii, Bp. Wilsons Snipe. 
Macrorhamphns grieeas, Leach, Red-breasted Snipe. 
Trioga canntns, Linn., Gray Back. 

T. maritima, Brunnich, Purple Sandpiper. 
T. Bubarqaata, Temm., Gnrlew Sandpiper. 
T. alpina, Cassin, Red-backed Sandpiper. 
^ T. macolata, Vieill., Jack Snipe. 
T. Wilsonii, Nnttall, Least Sandpiper. 
Calidris arenaria, 111., Sanderling. 
Erennetes petrificatus, 111., Semi-palmated Sandpiper. 

* Sympbemia aemipalmata, Harilanb., WiUei. 

* Gambetta melanolenoa, Bp., Tell-tale; Stone Snipe. 
G. flavipes, Bp., Yellow Legs. 

* Ryacopbilos solitarioi, Bp., Solitary Sandpiper. 
TriDgoides macularins. Gray, Spotted Sandpiper. 
Tringa PectoralUy Pectoral Sandpiper, 

^ Philomacbus pngnax. Gray, Raff. 

"t* Limosa Hadsonica, Sw., Hndton Godwit. 

Nnmenius loDgiroatria, Wilson, LoDg-billed Corlew. 

N. Hndsonicns, Latham, Hudaonian Curlew. 

* N. borealis, Latham, Esquimaux Curlew. 

* Porzana Carolina, Vieill, Common Rail. 

* Fulica Americana, Gm., Coot. 

Natatoeis. 

Anser hypoboreus, Pallas, Snow Goose. 
Bernicla Canadensis, Boie, Canada Goose. 

B. brenta, Steph., Brant. 

* Anas boschas, Linn., Mallard. 
A. obscura, Gm., Black Duck. 

Dafila acuta, Jenyns, Sprig-tail ; Pin-tail. 
Nettion Carolinensis, Baird, Green-winged Teal. 
Querquedula discors, Steph., Blue-winged Teal 
^ Spatula clypeata, Boie, Shoveller. 
Chauleeasmus streperus. Gray, Gadwall. 
Mareca Americana, Steph, Baldpate ; American Widgeon. 
Aix sponsa, Boie, Summer Duck. 

* Fulix marila, Baird, Big Black-head, Scaitjt Duck. 
F. collaris, Baird, Ring-necked Duck. 
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Bucephala Americana, Baird, Golden Eye. 
' B. albeola, Baird, Butter Ball. 

Histrionicas torquatus, Bp., Harlequin Duck. 
^ Harelda glacialis, Leacli, South Southerly. 

Melanetta velvetina, Baird, Velvet Duck. 
^ Oidemia Americana, SwaiiM) Seoter. 

Somateria mollisima, Leach, Eider Duck. 
^ Erismatura rubida, Bp., Ruddy Duck. 

Fulignla perspiciUata, Surf Duck. 

Mergus Americanus, Cassin, Sheldrake^ 

M. eerrator, Linn., Red-breasted Merganser. 

Lophodytes cuculUtus, Reich., Hooded Merganser. 

Sula bassana, Briss., Common Gannet; Solan Goose. 

Graculus Carbo, Gray, Common Oermorant. 

Thalassidroma Leachii, Temm., Leach's Petrel. 

T. pelagica, Bp., Mother Carey's Chicken. 

Paffinus major, Fabor, Greater Shearwater. 

P. anglonim, TemiQ., Mank's Sheerwater. 
'' Stercorarius pomarinus, Temm., Pomarine Skua. 

S. parasiticus, Temm., Arctic Skua. 

Larus marinus, Linn., Great Blaek-baoked Gull. 

L. argentatus, Brunn., Herring Gull. 

L. Delawarensis, Ord , Ring-billed Gull. 

Chroicocephalus atricilla, Linn., Laughing Gull. 

C. Philadelphia, Lawrence, Bonaparte's Gull. 

Kifisa tridactyla, Bp., Kittiwake Gull. 

Sterna Wilsoni, Bp., Wilson's Tern. 

S. macroura, Naum., Arctic Tern. 

Oolymbus torquatus, Brunn., Loon ; Northern Diver. 

0. septentrionalis, Linn., Red-throated Diver. 

Prodiceps griseigena, Gray, Red-necked Grebe. 

P. cornutus, Latham, Horned Grebe. 

Podilymbus podiceps, Lawrence, The Pie-billed Grebe; Carolina (Jrclo. 

Alca torda, Linn., Razor-billed Auk. 

Mormon artica, 111., Puffin. 

Uria grylle, Latham, Black Guillemot. 

U. ringvia, Briinn., Murre. 

Mergulus alle, VieilL, Sea Dove; Dove Kie. 

PeMcanus AmericanuSy White Pelican. 

Larus SahiJii, Fork-tailed Gull. 

Larus churneiis. Ivory Gull. 

Larus leucopterus, White-ioinged Silvery Gull. 

Lestris Pomarine^ Pomarine jager. 

I^ocellaria glacialis, Common Fulmar. 

Fuffinus cincreuSj Wandering Sheerwater. 
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WINTER BIRDS. 

The following species may be found in the Province during the winter 
season : — 

1. All the Owls, with the exception of the Snowy Owl. 

2. All the Woodpeckers, with the exception of the Golden and Gray. 

3. Grosbeak, Nathat^, and Titmouse, two species each. 

4. Crossbill^ two species ; Snow Bunting, two species ; Snow- Birds, only 
seen in winter. 

6. Chipping Sparrow, remained all- winter (1864*-6) — a very rare occur- 
rence. 

6. A Field Sparrow was also seen. by Mn Sills, at. Lake Yoho, on the 
20th Januaiy, 1866. Very rare occurrence. 

7. Moose Bird, or Whiskey Jaekv 

8. Crow. 

9. Blue Jay. 

10. Spruce JPartridge. 

11. Birch Partridge. 

12. King Necked Duck. 

13. Red Linnet, retaining its colour summer and winter. 

Twenty-eight species in all. 

« 

KOBTH AlfSRICAN KITE. 

Description of a Kite not recognized in Audubon's ^^ Birds of America^* 
killed in Cardigan, York Couhty : — 

Length of body, ... ... ... 10 inches. 

7 



'' tail. 
Legs (from body). 



7 
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Extended wings, 

Expanded foot, 

ji^eajpL^ ... ••. 

Head very small \ colour of body, pale chestnut ; back and^wings very dark 
brown; backof tail^ brown-gray; tips of .wings, do. ; legiB> bright yellow; 
beak, blue and small ; weight, very, light ; floats rather than flies ; lives on 
mice and small birds. 
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Gaknivoba. 
Felis ooncolor, Linn., Panther, Cttamount, Indian Deyll. 
Lynx rufus, Raf., Wild Cat. , 

L. CanadcndiSy Raf., Loap-eervicr. 
Canis occidentalb, Rieh, Gray Wolf. 
Yolpes falvas, Ricb., Red Fox. 
V. fulvus, var. argentatus, Silver Fox, Black iCox. 

* V. Virginianus, Rich., Gray Fox. 

f Mustek Pennantii, Erxl., Fisher, Black Cat. 
f M. Americana, llarton, I^ine Marten, Sable. 

* Putorius Cicognanii, Bonap., Small Brown Weasel. 
f P. Richardsonii, Bonap., Little Ermine. 

P. Noveboracensis, DeKay, Ermine. 
t P. vison, Rich., Brown Mink. 
P. nigrescens, Aud. and B^ch , Little Black Miuk. 
Lutra Canadensis, Sab.y American Otter. 
ft Mephitis mephitica, Baird, Skunk. 
Procyon lotor, Storr, Raccoon. 
Ursus Americanus, Pallas, Black Bear. 
Phoca titulina, Linn., Colntoon Seal. 
StemmatoiptiB crinatuB, 6m., Hooded Seal. 
JPhoca ChcBnlandicay Uarp Seal. 

* Trichechos roamsrus, Linn., Morse or Walrus. 

* SeiuruB Carolioensis, Gm., Gray Squirrel. 

S. CarolineMia, Gm., var. nigra, Black Squirrel. 
S. Hudsonius, Pallas, Red Squirrel. 
Pteromys volueella, Cuv. ?, Flying Squirrel. 
"*" p. Hudsonius, Fischer, Northern Flying Squtrrel. 
Tamiaa siriatui, Baird, Chipmunk, or Ground Squirrel. 
ff Arctomys monax, Gm. Woodchuck. 
Castor Canadensis, Kuhl., Beaver. 

* Jaculus Hudsonius, Wagner, Jumping Mouse. 
Mus decumanus, Pallas, Brown Rat. (Introduced.) 
M. raitus, Linn., Black Rat. (Introduci^.) 

M. musculus, Linn., Common Mouse. (Introduced.) 
Hesperomys leucopus, Wagner, White-footed Mouse. 

* H. myoides, Baird, Hamster Mouse. 

* Arvicola Gapperi, Vigors, Redbacked Mouse. 
A. riparia, Ord., Bank Mouse. 

Fiber zibethicus, Cuv., Muskrat* 
Erethizon dorsatus, F. Cuv., Porcupkier. 
Lepus, Americanus, Erxl., White Hare. 

* L. sylvaticus, Bach, Gray RabbiU 

RuBflNANtlAv 

Alee Americanus, Jardine, Moose. 
Rangifer caribou, Aud. and Baoh'. Woodlaitd Caribou. 
• Cervus Virginianus, Boddaert, Virginian P^er. 
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X. The Herring Family. 

1 The commoti American Herring, 4.,.Clupea elongata^ 

2 The Britt, " minima. 

3 The Shad, • ^.Alosa sapidtssima, 

4 The Alewive, or Gaspereaux, " tyrann%i$, 

5 The Mossbonker, '' menhaden! 

6 The Shad Herring; .' " matUnoaca, 

XI. The Cod Familyi. 

1 The Bank Cod, JSorrhua vulgaris. 

2 The American Cod, " Americaniu. 

3 The Tomcod, * " pruinosa, 

4 The Haddock, or Hake, << ttglefinus. 

5 The Hake, « ^Phyeu Americaniju. 

6 The Silver Hake, Merktctus aOndus, 

7 The Pollack, Merlangus carbonariuM. 

8 The Torsk, or Cusk, frowmttM vtUgarts, 

9 The Fresh Water Cusk, Lota macidoia, 

XII. The Flat-fish Family. 

1 The Halibut, Hippoglossiis vulgaris. 

2 The common Flounder,, Platessa plana. 

3 The Sand Flounder, " pusiUa, 

4 ThcFleuk, " Umanda. 

XHL The Lump fish Family. 
1 The Lump-fish, ; Lumpm wlgaaru. 

XIV. The Eel Family. 

1 The common Eel, AngutUa mdgaris. 

2 The Sea Eel, << oceanica. 

3 The American Sand-launce, Ammodytes Americanus. 

XV. The Sturgeon Family. 

1 The Sharp-nosed Sturgeon, AcdpeiMer oocyrinchus. 

XVL The Shark Family. 

1 The Thresher Sbark,. CarcUarias vtdpes. 

2 The Basking Shark, Selac7ius maximus. 

3 The Dog Fish, Spinax acanthias. 

XVII. The Bay FamUy. 

1 The Skate, , Rata htvxs. 

2 The Hedge-Hog Bay, " erinaceus. 

XVTTf. . The Lamprey Family. 
1 The Lamprey, Petromyzon AmericantU. 

In all eighteen families, comprising forty genera, and sizty-two species of Fisb^ 
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N. Acadica, Bp. Saw-whet Owl. 

Nyctea nivea, Gray, Snowy Owl. 

Surnia ulula, Bp., Hawk Owl. 

Coccygns Americanus, Bp., Yellow-bilkd Ctickoo. 

0. erythrophtbalmus, Bp.) Black-bilkd Cuckoo. 

Picas villosus, Linn., Hairy Woodpecker. 

P. pabscens, Linn., Downy Woodpecker. 

Picoides arcticus, Gray, Black-backed Thr^e*toed Woodpeckef • 

* P. hirsutus, Gray, Banded Three-toed Woodpecker. 
Sphyropicufl variua, Baird, Yellow-bellied Woodpecker. 
Hylatomus pileatus, Baird, Black Woodcock. 
Melancrpes erythrocephalus, Sw., Rcd-hoaded Woodpecker. 
Picns Canadensis^ Canada Woodpecker. 

P, PhtUipsit, PhiRipB* Woodpecker, 
P, Mcartinse, Marians Woodpecker, 
P, quertUuSj Red-cockaded Woodpecker. 
P, Auduhoni, Auduhon\ Woodpecker, 

P, ruber ^ Red-hreasted Woodpecker^ ,-* 

Colaptes auraratos, SW., Flicker. 

Troctiilos colubris, Linn., Baby throated Hamming bird. 
Chastara pelasgia, Steph., Chimney Swallow. 
Antrostomas vociferas, Bp., Whip-poor-will. 
Chordeiles popetue, Baird, Night Hawk. 
Ceryle alcyon, Boie, Belted Kingfisher. 
Tyrannus Carolinensis, Baird, King bird. 
^ Myiarchas crinitas, Cab., Great-crested Flycatcher. 
Sayornis fuscua, Baird, Pewee. 
Contopas borealis, Baird, Olive-sided F]ycatoh«r. 

* C. virens, Cab. Wood Pewee. 

Empidonax minimas, Baird, Least Flycatcher* 
Tardas mastelinas, Gm., Wood Thrush. 

* T. Pallasi. Cab., Hermit Thrush. 

* T* fuscescens, Steph., Wilson's Thrush. 

* T. Swainsonii, Cab., Olive-baoked Thrush. 
T. migratorius, Linn., Bobin. 

Sialia sialis, Baird, Blue bird» 

Regulus calendula, Licht., Ruby*crowned Wren. Common Wreiii 

R. satrapa, Licht., Golden-crested Wreo^ 

Anthus Ludovicianus, Licht, Tit Lark. 

Mniotilta varia^ Yieill, Black and White Creeper.- 

Geothlypis trichas, Cab., Maryland Yellow-throat 
^ Helmintherus vtermivorus, Bp., Worm-eating Warbler. 
^ Helminthopaga chrysoptera, Baird, Golden-winged Warbler. 
^ H. ruficapilla, Baird, Nashville Warbler. 

* Seiurus aurocapilluB, Sw., Golden-crowned Thrush. 

* S. Noveboracencis, Nutt., Water Thrush» 

Dendroica virens, Baird, Black-throated Green Warbler* 

* D. coronata, Gray, Yellow Rump Warbler* 
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D. Blackbarni89, Baird, Blackburnian Warbler. 

* D. castanea, Baird, Bay-breasted Watbler. 
D. pinus, Baird, Pine-creeping Warbler. 

''' D. Pennsjlvanica, Baird, Cheetnut-aided Warbler^ 
D. striata, Baird, Black Poll Warbler. 
D. sestiva, Baird, Yellow Warbler. 
D. maculosa, Baird, Black and Yellow Warbler. 
D. tigrina, Baird, Cape May Warbler. 
D. palmarum, Baird, bellow Red Poll. 
Silvia pensilisy YeUow-throattd Wood Warbler. 
Silvia autumniUy AtUumnal Warbler. 
Silvia nigreseens, Blaehthroated Gray W&od Warbleh 
Helinaia Stoainsoniiy Swainson's Swamp WarbUr. 
Myiodioctes pusillus, Bp., Green Blacks-cap Flycatcben 
M. Canadensis, And., Canada Flycatcher. 
Setopbaga mticilla, Sw., Redstart. 
Pyranga rubra, Yieill, Scarlet Manager. 
Hinindo borveorum. Barton, Bam Swallow. 
H. lunifrons, Say, Cliff Swallow. 
H. bicolor, Yieill, White-belKed Swallow. 
0)tyle riparia, Boie, Bank Swallow. 
Progne purpurea, Boie, Purple Martin. 
Atnpelis garrulus, Linn., Wat Wing. 
A. cedrorum, Baird, Cedar bird. 
Collyrio borealis, Baird, Ghreat Northern Shrike*. 

* 'V ireo olivaceus, Yieill, Red-eyed Fly-catcher. 

* Y. gilvuB, Bp., Warbling Fly-catcher. . 

* Y. Noveboracensis, Bp., White-eyed Yireo. 
Vireo Flavi/rons, Yellow-throated Flg^cateher. 

"^ Mimus Carolinensis, Gray, Cat bird. 

* Harporhynchus rufufl, Cab., Brown Thrush. 

'*' Cistothorus palustris, Cab., Long-billed Marah Wren 

C. stellaris. Cab., Short-billed Marsh Wren. 

troglodytes American us. And., Wood Wren. 

T. hyemalis, Yieill., Winter Wren. 
"^ Certhia Americana, Bp., American Creeper. 

Certhia /amiliaris^ Brovm Creeper, 

Sitta Carolinensis, Gm., White-bellied Nuthatch. 

S. Canadensis, Linn., Red-bellied Nuthatch. 

Parus atricapillus, Linn., Chickadee ; Black-cap Titmouse^ 

Pants Carolinensis, Carolina Titmouse, 

P. HudsonicuSj Forst., Hudsonian Titanouse. 
^ Eremophila cornuta, Boie., Sky Lark. 

Pinicola Canadensis, Cab., Pine Grosbeak. 

Carpodacus purpureus, Gray, Purple Finch. 

PringiUa atricapiUa, 

Black and Yellow crowned Pinch. 

f^hrysomitris tristis, Bp., Yellow bird. 

34 
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C. pinus, Bp., Pine Finch. 
Curvirostra Americana, Wiis., Red Crossbill. 
C. leucoptera, Wils., White-winged CrossbilL 
Aegiothus linaria, Cab., Lesser Red Poll. 
Plectrophanes nivalis, Meyer, Snow Banting. 
P. Lapponicos, Selb^, Lapland Longspur. 

* Passerculus Savanna,. Bp., Savannah Sparrow. 

Vireo Bartramiy Bartram^s GrtenleL 
Icteria virida, Yellow-breasted Choi, 

* Po<Bcetes Graminens, Baird, Grass Finch. 
Cotumiculus passerinus, Bp., Tellow-winged Sparrow. 
Zonotrichia leucophrjs, Linn., Wliite-crowned Sparrow^ 
Z. albicollis, Bp., White-throated Sparrow. 

Jnnco Hvemalis, Selat., Snow Bird. 
Spizella monticola, Baird, Tree Sparrow. 
S. pusilla, Bp., Field Sparrow. 
S. socialis, Bp., Chipping Sparrow. 
Melospiza melodia, Baird, Song Sparrow. 
M. palustris, Baird, Swamp Sparrow. 
Passerella iliaca, Sw., Fox-colored Sparrow. 
Guiraca Lndoviciana, Sw., Rose-breasted Grosbeak. 
G. csdmlea, Sw., Blue Grosbeak. 

* Cyanospiza cyanea, Baird, Indigo Bird. 

* Pipilo erythrophthalmus, Vieill., Ground Robin; Towhec. 
Dolichonyx oryzivorus, Sw., Bobolink, Rice Bird. 
Molothrus pecoris, Sw., Cow Bird. 

Agelaius phooniceus, Vieill., Swamp Blackbird } Red-winged Blackbird. 
Stumella magna, Sw., Meadow Lark. 
Icterus spurius, Bp., Orchard Oriole. 
I. Baltimore, Daudin, Baltimore Oriole. 

* Scolecophagus ferrugineun, Sw., Rusty Blackbird. 
Quiscalus versicolor, Vieill, Grow Blackbird. 
Corvus camivorus, Bartram, American Raven. 

C. Americanus, Aud., Crow. 

Cyanura eristata, Sw., Blue Jay. 

Perisoreus Canadensis, Bp., Canada Jay. 

Ectopistes migratoria, Sw., Wild Pigeon, {Passmgfir). 

Zenaidura Carolinensis, Bp., Common Dove. 

Rasobes. 

Tetrao Canadensis, Linn, Spruce Partridge. 

Bonasa umbellus, Steph.^ Ruffed Grouse, or Partridge, (^Pheiuant), 

* Lagopus albus, Aud., White Ptarmigan. 
Ortyx Virginianus, Bp., Quail. 

Gbaj^latores. 

Ardea herodias, Linn., Great Blue Heron. 

* Ardetta exilis, Gray, Lcaut Bittern. 
Botaurus lentiginosus, Steph., Bittern. 
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* Butorides virescens, Bp., Green Heron. 

* Njctiardea Garden!, Baird, Night Heron. 
Ardea Occidentalis, Grtat White Heron. 
Charadrius Virginicus, Borck, Golden Plover. 

^ Aegialitis vociferous, Oassin, KiUdeer. 

'*' A. semipalmatus, Cab., Semipalmated Plover. 

A. melodus, Cab., Piping Plover. 

* Squatarola Helvetica, Cuv., Black-bellied Plover. 
"^ Strepsilaa interpres, 111., Turnstone. 

Philobela minor, Gray, American Woodcock. 
Gallinago Wilsonii, Bp. Wilson '<8 Snipe. 
Macrorbamphus griseus, Leach, Red-breasted Snipe. 
Tringa canutus, Linn., Gray Back. 
T. maritima, Brunnich, Purple Sandpiper. 
T. subarquata, Temm., Curlew Sandpiper. 
T. alpina, Cassin, Red-backed Sandpiper. 
^ T. maculata, Vieill., Jack Snipe. 
T. Wilsonii, Nuttall, Least Sandpiper. 
Calidris arenaria. 111., Sanderling. 
Ereunetes petrificatus, 111., Semi-palmated Sandpiper. 

* Symphemia aemipalmata, Hartlaub., Willet 

* Gambetta melanoleuca, Bp., Tell-tale; Stone Snipe. 
G. flavipes, Bp., Yellow Legs. 

* Ryacophilus solitariui, Bp., Solitary Sandpiper. 
Tringoides macularius. Gray, Spotted Sandpiper. 
Tringa PectorcUtSy Pectoral Sandpiper. 

^ Philomachus pugnaz. Gray, Ruff. 

f Limosa Hudsonica, Sw., Hudson Godwit. 

Numenius longirostris, Wilson, Long-billed Curlew. 

N. Hudsonicus, Latham, Hudsonian Curlew. 

* N. borealis, Latham, Esquimaux Curlew. 

* Porzana Carolina, Vieill, Common Rail. 

* Fulica Americana, Gm., Coot. 

Natatobks. 

Anser hypoboreus, Pallas, Snow Goose. 
Bernicla Canadensis, Boie, Canada Goose. 

B. brenta, Steph., Brant. 

* Anas boschas, Linn., Mallard. 
A. obscura, Gm., Black Duck. 

Dafila acuta, Jenyns, Sprig-tail ; Pin-tail. 
Nettion Carolinensis, Baird, Green-winged Teal. 
Querquedula discors, Steph., Blue-winged Teal. 

* Spatula clypeata, Boie, Shoveller. 
Chauleeasmus streperus. Gray, Gadwall. 

Mareca Americana, Steph, Baldpate ; American Widgeon. 
Aiz sponsa, Boie, Summer Duck. 

* Fulix marila, Baird, Big Black-head, Scaup Duck. 
F. collaris, Baird, Ring-necked Duck. 
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Bucephak Americana, Baird, Golden Eye. 

* B. albeola, Baird, Butter Ball. 
Histrionicus torqnatus, Bp., Harlequin Duck. 

* Harelda glacialia, Leacli, Sontk Soatberly. 
Melanetta velvetina, Baird, Velvet Duck. 

* Oidemia Americana, SwaiiM) Scoter. 
Somateria mollisima, Leach, Eider Duck. 

* Erismatura rubida, Bp., Ruddy Duck. 
Fuligula per^neillata, Surf Duck, 
Mergufl Americanus, Cassin, Sheldrake* 

M. serrator, Linn., Red-breasted Merganser. 
Lophodytes cucullatus, Reich., Hooded Merganser. 
Sula bassana, Briss., Common Gannet; Solan Goose. 
Graculus Carbo, Gray, Common Oermorant. 
Thalassidroma Leachii, Temm., Leach's Petrel. 
T. pelagica, Bp., Mother Carey's Chicken. 
Puffinus major, Fabor, Greater Sheerwater. 
P. anglorum, Temn)., Mank's Sheerwater. 

* Stercorarius pomarinus, Temm., Pomarine Skua. 
S. parasiticus, Temm., Arctic Skua. 

Larus marinus, Linn., Great Blaek4)aoked Gull. 

L. argentatus, Brunn., Herring Gull. 

L. Delawarensis, Ord , Ring-billed Gull. 

Chroicocephalus atricilla, Linn., Laughing Gull. 

C. Philadelphia, Lawrence, Bonaparte's Gull. 

Rissa tridactyla, Bp., Kittiwake Gull. 

Sterna Wilsoni, Bp., Wilson's Tern. 

S. macroura, Naum., Arctic Tern. 

Colymbus torquatus, Brunn., Loon ; Northern Diver. 

C. septentrionalis, Linn., Red-throated Divert 

Prodiceps griseigena, Gray, Red-necked Grebe. 

P. oornutus, Latham, Horned Grebe. 

Podilymbus podiceps, Lawrence, The Pie-billed Grebe; Carolina Grcbe« 

Alca torda, Linn., Razor-billed Auk. 

Mormon artica, 111., Puffin. 

Uria grylle, Latham, Black Guillemot. 

U. ringvia, Briinn., Murre. 

Mergulus alle, Vieill., Sea Dove; Dove Kie. 

Felicanus Americanus^ White Pelican. 

Larus Sabiniy Fork-tailed Gull, 

Larus ebumeus, Ivory GuU, 

Larus leucopterus, WkiU-winged Silvery GulL 

Lestris Pomarine, Pomarine jager, 

Procellaria glacialis. Common Fulmar, 

Puffinus cinereuSf Wandering Sheerwater, 
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WINTER BIRDS. 

The following species may be found in the Province during the winter 
season : — 

1. All the Owls, with the exception of the Snowy Owl. 

2. All the Woodpeckers, with the exception of the Golden and Gray. 

3. Grosbeak, Nathat^^fa, and Titmouse, two species each. 

4. Crossbill^ two species ; Snow Bunting, two species; Snow Birds, only 
seen in winter. 

6. Chipping Sparrow, remdued all winter (1864*-6) — a very rare occur- 
rence. 

6. A Field Sparrow was also seen. by Mn Sills, at^Lake Yoho, on the 
20th January, 1865. Very rare occurrence. 

7. Moose Bird, or Whiskey Jaekv 

8. Crow. 

9. Blue Jay. 

10. Spruce Partridge. 

11. Birch Partridge. 

12. King Necked Duck. 

13. Red Linnet, retaining its colour summer and winter. 

Twenty-eight species in all. 



KORTH AMERICAN KITE. 



Description of a Kite not recognized in Audubon's ^^ Birds of America^'* 
killed in Cardigan, York County : — 

Length of body, ... ... ... 10 inches. 



44 



tail. 
Legs (from body). 
Extended wiiigs. 
Expanded foot, 
Beak, 

Head very small ^ colour of. body, pale chestnut ; back and 
brown ; back of tail^ brown-gray ; tips of .wings, do. ; legs 
beak, blue and small ; weight, very, light ; floats rather than flies ; lives on 
mice and small birds. 



7 
7 
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wings very dark 
bright yellow ; 
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Ho. V. 

ENUMERATION 09 THE FISHES 07 NEW BRUNSWICK. 
[ From the Reports of the late M. II. Perley, Esq. ] 



I. The Perch Family. 

1 The American yellow Perch, ; iVca Flavescens. 

2 The Striped Basse, Labrax Lineatus, 

3 The White Perch, Labrax pallidus, 

4 The cominon Poad Fish, PomotU vulgaris. 

n. The hard-cheeked Family^ {Sculpin.) 

1 The common Bullhead, , . J.*. Cottva Virgvuianm . 

2 The Greenland Bullhead, ; '^ Grosniandicus. 

3 The two-spined Stickleback, « Gasteroatew biaetdeatun* 

4 The Norway Haddock, Sebastes Norvegicuz. 

rH. The Mackerel Family. 

1 The Spring Mackerel, Scomber vermUU. 

2 The Fall Mackerel, Scomber grex, 

3 The TunDy, or Albicore Thyrmut vulgaris. 

4 The Sword Fish, ......••, Xiphias gladius. 

IV. The Goby FamUy. 

1 The Wolf Fish, Anarrhicas lupus, 

V. Fishes with wrists in. their pectoral Jins. 

1 The American Angler, Lophtus Americanus. 

VI. The Wrasse^ or Bock Fish Family. 

1 The Sea Perch, or Gunner, Ctenolabrus cervJeus. 

2 The Tautog^ or Black Fbh, ' Tautoga Americana, 

YJJL The Carp Family. 

1 The common Sucker, Catostomus communis. 

2 The yellow Sbiner,.. Leuciscus chrysoleucas. 

3 The Roach, or Bed-fin, " comuius, 

4 The Roach Dace, " pulcheUus, 

5 The shining Dace, or Shinet, '^ avgenieus, 

6 The Chub, ;..*..; " cephalus. 

7 The Brook Minnow, '^ atronasus. 

8 The striped Killifish, Fundulus /asciatus, 

Vm. The Sheal'fish Family. 

1 The common Cat-fish, Pimelodus catus. 

IX. 2'he Salmon Family. 

1 The Brook Trout, Salmo /ontinalis, 

2 The Great Gray Trout, " ferox. 

3 The Salmon Trout, (White Sea Trout,)... " trutta. 

4 The Salmon, " salar. 

5 The Smelt, Osmerus viridescens. 

6 The Capelin, MaJhtus vxUosus. 

7 The White Fish, (Gizzard Fish,) (Jorrgonus albus. 
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X. The Serrmg Family. 

1 The comitioti American Herring, Clupea elongata^ 

2 Th6 Britt, " minima. 

3 The Shad, • ^.Alosa sapidtssima. 

4 The Alewive, or Gaspereaux, " tyrannus. 

5 The Mossbonker, ^ '' menhaden! 

6 The Shad Herring; .' '^ maUoipcuia. 

XI. The Cod Familyi. 

1 The Bank Cod, Jaorrhua vulgaris. 

2 The American Cod, ** Americanm, 

3 The Tomcod, * " pruinosa, 

4 The Haddock, or Hake, " mglefinus. 

5 The Hake, ^Phtfcis Americanus. 

6 The Silver Hake, Merhtcius aOndus. 

7 The Pollack, • Merlangus carbanarttu. 

8 The Torsk, or Cusk, , ;.. Bromnius vulgaris. 

9 The Fresh Water Cusk, Lota mactUosa. 

XII. The 'Flat-fish Family. 

1 The Halibut, ffippoglossus vulgaris. 

2 The common Flounder,. Platessa plana. 

3 The Sand Flounder, ...'. " pusilla. 

4 ThcFleuk, " Umanda. 

XHL The Lump-fish Family. 

1 The Lump-fish, ; Lumpus vulgaaria. 

XIV. The Eel Family. 

1 The common Eel, AnguiHa mdgaris. 

2 The Sea Eel, " oceanica. 

3 The American Sand-launce, Ammodytes Americanus. 

XV. The Sturgeon Family. 

1 The Sharp-nosed Sturgeon, Accipenser oxyrinchus. 

XVL The Shark Family. 

1 The Thresher Shark,. CarcKarias wipes. 

2 The Basking Shark, Selackus m^iximus. 

3 The Dog Fish, ....Spina>x acanthias. 

XVII. The Ray Family. 

1 The Skate, Raia hevis. 

2 The Hedge-Hog Bay, " erinaceus. 

XVTTf. ; The Lamprey Family. 
1 The Lamprey, Petromyzon AmericaniU. 

'n all eighteen families, comprising forty genera, and sixty-two species of Fiab^ 
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F0SSILIFER0U9 MARINE CLATB OF MAINS AND THB SAINT tAWRSNOX COMPARED. 

[ From Notes on the Geology of Maine, by C. H. H^tvheock, Esq. — Proce^tlnigs of the Ponlatxil Natarai 

History Society. ] 

I 

The occurrence of fossiliferous Marine Clays on the coast of New Bruns- 
wick is noticed in the Chapter on Surface Geology, page 201. The follow- 
ing table drawn up by Mr. C. H. Hitchcock, from materials supplied by Mr. 
Puller, and the published list of Dr, Dawson, will be valuable to the Geolo- 
gist in this Province. The age of the clays is that part of the Post Pliocene 
period which belongs to the Terrace epoch. 

The occurrence of coarse drift over stratified clays containing fossils at 
Portland, Brunswick, Bangor, &c.^ appears to show that a temporary local 
extension or increase of existing glaciers took place towards the close of the 
glacial period, or perhaps a change in the location of an ice^stream^ owisg* 
to the filling up of a fiord with debris, as now occurs in Greenland. — (See 
Mr. Taylor's paper quoted, page 184.) 



MAINE SPECIES. 
Yertebrata. 
Vertebras of Whales, two species. 
Specimens of fish in concretions, possi- 
bly the same as one of the St. Law- 
rence species. 
Scales of large fish, such m isba Rays. 
Teeth of shark, Carcharias. 

Articulata. 
Cancer irroratns. Say. 
Hyas coarctata, Leach. 
Bernhardus streblonyz, Dana, 
f Cytheridea Mnlleri. 
Bairdia? 
Nereis. 
fSpirorbis spirillum, Lam. 
Balanus balanoides, Linn. 
fB. crenatos. 

MOLLUSGA. 

Terebratulina septentrionalis, Couth, 
(Dawson.) 

Ostrea borealis, Lam., (Migheis.) 
fPecten Islandicus, Ch. 

P. similis ? Laskey. 

Nucula antiqua, Migh. 
fYoldia pygmsea ? Muenst. 
fLeda Portlandica, Hitch. 

Yoldia limatula. Say. 

I^da tcnuisalcata, Couth., (Nucula 
Jacksoni.) 



ST. LAWRENCE SPECIES 

YSRTEBRATA. 

A. Delphinus, (Cetacean). 
3Iallotu8 viHosns. 
Cyclopteras lumpus. 
Remains of « Seal. 



Articulata< 
fBalanus crenalus. 

B. Hameri, Ascanius. 

B. porcatus, Dacosta. 
fCytheridea Mnlleri. 

Spirorbhi sinistioist. 
fS. spirilltftn. 

Serpula veroiicnlaris. 



MOLLUSCA. 

Rytchonella psittacea, 6m. 
f Peeten Ishndicus, Ch. 

Leda minuta, HolL 
fL. Poitlandiea, Hitch, 
f Yoldia pygxhssa, MoeosU 

Crenella glandula, Tott. 
f Modiolaria nigra, Linn. 
f*Mytilus edulis, Linn, 
f Serripes Qrosnlandicus, Ch« 

Cardium Islandicum, Linn. 
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MAINE SPECIES. 

■ 

MOLLUSCA. 

*f Modiolarla nigra, Gray. (M. discors of 

Dawson's papers.) 
f^Mytilus edolis, Linn. 
Cardiiun pinnulatum, Con. 
f Serripea GrcenlaBdieus, Ch. 

Cryptodon Oouldii, Phil. 
*f Astarte semisulcata. Moll, (A. EUiptica, 

of Dawson's papers.) 
f A. lactea, Br. and Sow, (A. aretica, of 

Dawson's papers.) 
f A. striata, Leaoh, (A. eompressa, Mont.) 
Biactra polynyma, Stm. 
Macoma sabnlosa, Spengl. 
•{•♦M. fusca. Say. 
^Solen ensb, Linn, 
f *Mya arenaria, Linn. 
'\'*M. tmncata, Linn. 

Cyrtodaria siliqua, Spengl. 
f *Saxicaya distorta. Say. 
S. arbtica, Linn. 
Thracia Conradi, Couth. 
T. tmncata, Migh. 
Lyonsia arenosa. 
Pandora trilineata, Say. 
Pholas crispata, Linn. 
Bulla occulta, Migh. 
Cemoria noachina, Linn. 
Margarita cinerea. Couth. 
Aporrhais oocidentalis, Beck. 
Natica pusilla, Say., (N. Groenlandica.) 
fN. clausa, Sow. 
Bela pleurotomaria. Couth. 
f*Buccinum undatum, Linn. 
fB. oiliatum, Fabr. 

B. Donovani, Gray, 
f Fuius tornatus, Gould. 
*F. decemcostatus, Say. 

Trophon clatbratus, Linn. 
fTrichotropis borealis, Br. and Sow. 
f Lepralia hyalina, Linn. 
L. (undetermined.) 
L. variolosa. 
L. Bellii, Dawson. 
Tubulipora, (undetermined.) 
Membranipora, (undetermined.) 
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ST. LAWRENCE SPECIES. 

MoLLtlSCA. 

» 

f Astarte semisulcata, Moll, 
f A. lactea, Br. and 3ow. 
f A. striata. Leach. 

A. Lawrentiana, Lyell. 

Tellina caloarea, of Dawson^s papers, 
f *Maooma fusca, Say. 
t*Mya arenaria, Linn. 
f *M. Tmncata, Linn, 
f "^'Saxicava distorta. Say. 
Diaphana debilis, Gould. 
Cylichna orysa, Tott. 
Amicula Emersonii, Couth. 
Lepeta cseca. Mull. 
Margarita helicina, G. Fabr. 
^Rissoa minuta, Tott. 
^Lacuna neritoidea, GDuld. 
'^'Littorina palliata. Say. 
Scalaria Groenlandica, Perry. 
Turritella erosa Couth. 
Menestho albula, Moll. 
Yelutinazonata? Gould! 
Amauropsis heliooides, Johnst. 
Lunatia Groenlandica, Mull, 
^^atica herps. Say. 
f N. clausa. Sow. 
Bela turricula, Mont. 

B. harpularia. Couth. 
f'^'Buccinum undatum, Linn. 

f B. ciliatum, 0. Fabr. 
f Fusus tornatus, Gt)uld. 

F. borealis. 

Trophon scalariformis, Geuld. 
fTrichotropis borealis, Br. and Sow. 

T. arotica. 

Admete viridula, 0. Fabr. 

Limnsea umbrosa, Say. 

L. stagnalis. 

Cyclas. 

Planorbis. 

Hippothoa catenularia, Fleming. 

H. divaricata, Lameur. 

Tubulipora flabellaris, Fabricius. 
f Lepralia hyalina, Linn. 

L. pertusa, Johnston. 

L. quadricornuta, Dawson. 
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MAINE 8PECII?S. 
Radiata. 

f Echinus granulatns, Say. 

Undetennined BtarfiQh. 

Nonionina scapha, Fiohtel and MofU. 

fN. crassula, Wacke. 

tBilocnlina ringens, IVOrb. 

Polystomella striatopunotata, Fichiel add 
Moll. 



No Plants. 



ST. LAWRENCE SPECIES. 
Radiata. 

f Ecbiriuff grannlattiB^ Saj. 

Opliiocomft (ondetermiiied.) 

Ajterocantheon iKjlarifl, MbU. 

Tethaaa Log^i. 

Polystomella uinbilicatula, Walker, 
f Nonionina cnusstila; Walker. 

Polymorphina laoteft. 
Miliolini seminulum, Linn. 
Entosolenia globoaa. 
E. coetatey WilliamaOn. 
£. squamosa. 
fBilocuIina Hngens, B'Orb.. 

PLANTS. 



PopuluB balsamifera, Linn. 
Potentilla Norvegica,- Linn. 
Thuja occidentalir, Linv. 

AlgSD. 

" The specimens amon^ the moUusca marked with an asterisk are littoral species, or 
those which live on the shore between high and low watermark : Uie rest aire deep vater 
species. Seventy species are enumerated in the list above as belonging to Maine, and 
eighty-three as found in the St. Lawrence valley. Twenty-five species, marked with 
daggers, are common to both deposits. 

'^ It is a curious fact, that in the collections of the Canadian Geological Survey, the 
group of shells obtained by Bell and Richardson in dredging on the aoriih coast ot Oaspe, 
in about 60 fathoms, is almost precisely that of the shells grouped in these clays about 
Portland." 



Table showing the value of the Imports and Exports, being the Prodoce 
and Manufacture of the Colony', of Minerale, Ores, and Metals, manu- 
factured and unmanniactured, during the years 1831, 1862, and 1868. 



1 Brioka, Building, 

2 Copper and Patent HeUl, 

5 Cofie,. 

4 Cement, ,.. 

6 Cbarcoal, 

6 Earthenware, 

7 Fire Brickfl and Tiie«,... 

8,Fire.Clay 

9 GypBom, 

10 Iron AnchoTB, Chain 
Cables, &o., 

LI Jlolto, Bars, FlateB, Sheets 
.&e. and. Railroad Iron, 

13 Nails and Spikes, 

13 Wrought£CaatlTon,&o. 

14 Iron <^tiBgf, Ac, ..„.. 

15 lion, old and Scrap 

16 Iron, Pig '. 

L7 Iiom BlooQiB, 1 

(8 Inm Qre, 

19 Lime 

M Lead 

!I Marble Miuofaotorea, ... 

a Marble, onwrought, 

28 Salt, :. 

J4 8kte 

i6 8tones,Bnn,GriiulBteDea 

and Bnilding Stenea^ 
i6 Steel, Bar and Sheet, ... 

i7 Zinc, 

!8 Limestone 

Sd MftDganeae, 

to Oil, Coal and MiDera],... 

tl Oil, Crude, (Coal,) 

a Tin, 

13 Copper Ore 

14 Aotunony 



IMI. 



ExKBTs. lamaTS. Eiroan. 



I1,I3« 
89,673 

96,oaj, 

1,417 



2,697 
. 2t 



69,687 

254,618 
21.008 
10,359 



35,608 

"826 
49 
8,039 
1,517 
8,766 
20,404 
1,246 

8,247 
11,609 
1,943 



1250,818 



1,1 
18,399 



.48 
10,055 



38,437 
887 

"873 
1,260 
3,931 
4,074 



1««9. 



81,468 
67,495 
98,081 
1,068 



16,275 
16,028 
7,467 



72 

6,988 

862 

6,278 

21,679 



10,697 
4,845 



10,236 
38,774 



•745 
118^74 



1,286 
19,880 



7,046 
8,440 



7,062 
260 



81,204 

144,251 

110,390 

1,452 

4» 

39,429 

5,01G 

564 

890 

118,141 

316,679 
89,647 
11,418 
10,435 

64,192 

7,824 
122 
6,792 
2,343 
2,670 
14,610 
1,627 

9,94 
18,226 
4,516 



31,080 
28,861 



(184 
169','616 



4,937 
4,725 



5Q0 
9,345 



1,610 
3,124 
9,671 
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Mo. VIII. 

MINING LICENCE. 

New Brunswick To-wit : 

By His Excellency The Honourable Arthur Hamilion Gordon, C. JU. O. LieuU 
enant Governor and Commander-in-CTdef of the Province of New Brunswick, 
^c. ^c. ^c. 

To all to whom these presents shall come : 

Whereas 

in this Province, has applied for Licence to dig and raise Coal and other 
Minerals from the Land hereinafter mentioned, having represented that 
the owner thereof 

Now know ye, that in pursuance of authority contained in the Act 18th 
Victoria, Chapter 76, entitled '^ An Act Relating to Mines and Minerals," 
Licence is hereby granted to the said 

Heirs, Executors, Administrators and Assigns, for the period of years 

from the date of these Presents, to dig and raise Coal and other Minerals 
from that tract of Land situated ^ 

Subject always to the Rules and Regulations hereunto annexed^ and tbe 
payment of the Rent or Royalty at the times, and in the manner therein 
mentioned, provided nevertheless that the Licence herein granted, shall 
only continue during the existence of the legal title or interest to dig Coal 
and other Minerals therefrom of the said or Heirs, Executors, 

Administrators and assigns. 

Surveyor General. 

Given under my hand and Seal at Fredericton, the day of 
in the year of our Lord one thousand eight hundred and 

By His Excellency's Command. 



GRANTED LANDS. 

RULES AND REGULATIONS. 

1st. Every Mining Licence to be exempted from payment of Royalty for 
three years from its date. 

2nd. The Rent of Royalty upon Coal to be one shilling per chaldron, 
(with the exception of that to be raised from lands formerly under lease to 
Berton, Maynard, and Scyphers, where the rate is to be two shillings per 
chaldron). Upon Shale sixpence per chaldron, and upon all Metallic Ores 
except Gold wd Silver 2J per cent, upon the value thereof when raised or 
dug. 
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3rd. On payment of a fee of five dollars, Licence to be granted to the 
■owner of the soil, or his assignee, for Coal or Shale for a period not exceed- 
ing twenty-five years, and for other minerals for a period not exceeding fifty 
years. 

4tb. The Rent or Royalty to be paid quarterly on the first day of Febru- 
ary, May, August and JSTovember iti each year after the third, to the Receiver 
General, or an agent for that purpose to be appointed by the Lieutenant 
Governor. The statements on which such payments are to be made to be 
on oath. 



CROWN LAKDS. 



MINIHO RXGULATI0N8. 



1st. That the right of Mining within a tract of one square mile, for the 
term of twenty-five years, be put up at a fixed rent of one shilling per 
chaldron on Coal, and five per cent, on the value of all other minerals raised, 
to be paid quarterly, on the first day of January, April, July, and October, 
in each year, to the Receiver General^ or an agent for that purpose to be 
appointed by the Government. 

2nd. That the upset preference price paid on each lot be five pounds. 

8rd. That the preference money be paid and the ground selected within 
one hour after the time of sale, after which other lots will be offered, if 
required, in like manner. 

4th. That if the lessee shall not actually raise Coal or other mineral to 
the value of one hundred pounds from his ground, within any one year after 
the first, during the continuance of his lease, the same shall become forfeited. 

5th. That the lease contains a clause of renewal, or that the Government 
may resume and take the improvemeots at a valuation to be made by arbi- 
trators mutually chosen by the Surveyor General for the time being, and 
by the lessee or bis assigns. 



SUPPLEMENTABT LIST OF AUTHORS REFERRED TO. 



r f 



21. H. PwLXT— OBeperts cm the Sea and Ri^er FUheriea of New Bniiismck. 

Sm fioDsaic& I* MuscHisoN-r-IUsaia and the UralMoontaiiis. Addreases befoie 
the Geographical Socbty, &c, &o. &c. 

Sir William Herschel — " On Volcanoes." 

Mr. C. W. S1EMEN87— On Regeneratiye Gas Furnaces. 

Sir Michael Faradat — On Gas Furnaces. 

Mr. T. W. Taylor— Fiords of South Greenland. 

Dr. SiHK-^r-On Ice Phenomenain Greenland. 

Lo]9li9 Aqabsiz — lee Period in : Amerie^ 

Jakebl Lamqnt — Seasons wiih the Se»>horse8. 

Captaiik MAURr--^X>oean Qnrrents. 

Ure'!s Dictionary of Arts,. Manofaotures, and Mines— Last fiditioti. 

Scientific American. 

Hale's Indians of North 'West America. 



EB&ATA. 
Page 2, line 9, for dtBonpHan^vtad demanpttans. 
«< 24, "^ 5,Jbr ; 580 (Ohamcook) read 687. 
" 82, « 27, for 2000 read WOOl 

^' 78, four lines from bottom, insert * reference on opposite page. 
96, sixteen lines from bottom, insert * reference to fbot note. 
102, seven lines from bottom, for Simms read Lunn. 
^^ 103, line 23, for Simms read Lunn. 

104, ^' 15, after the word differs, insert in no particulars. 
129, " 9, for Dugaln read Dugald, 
203, second line from bottom, for 880 read 350. 
'' 204, line 27, for 2nd read 3rd. 

247, erase reference, (^Smithsonian Report^ 1860), and * line 10. 
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ABKKAQtls, names of places in the language of the. See Appendix. 

Aeadie, interest and importance 0^ the word, ^. ... ..^ 20 

ancient limits of, .< ^ 20,21 

— origin of the word, ..« •.. ... ... ,., ... ... 20 

Administrator of the Oovemmcnt, instmctions from, xi 

Agricultare, snitability of the Talley of the Tobique for, ib 

j^ricnltaral capabilities of certain districts, ... ... « ... 28Y 

Agassiz, on the thickness of the ioe cap, 102. 

Albert Shales, occurrence of, liii, 5T 

- geological position of, 67 

■ ' ag© 01, ... .#• ..« ••. ••* •• .•• ..• D*j 
*- localities where they occur, 90 

on the east anticlinal, , 90 

■ oil produced from, ..« ... ... ... *.. ... 184^ 

suitability of, for gas fuel, *.. , ..# l05 

' oan make steam, ... «>. •.. ..• «.. ... 10¥ 

AJbert Mine, discovery of, •«• ... «.. ... ... ... ^ ..« 01 

' ■ description of, ... ... ••• ,.. ... ... ... 92 

Albertite, character, origin, and distribution ofy \ xii 

^^"'^'*** Bv&IIio OI« ••• ••• ••• ••• •«» 9 4 ••• ••• W 

name suggested by Dr. Bobb, ..* ... .^ * ST 

legal proceedings respectiiig, ... 01 

■ relation to adjacent rocks undefined, 4 02 

■ mode in which it occurs in the Albert Mine, ... •.. ..< 98 
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Professor Taylor's yiews, 94 

* ■ " ■ Dr. J^ksd/s views, ... v.« ... ./. ,»^ «•• .96i 

Professor Bailey's views, • ' .♦. ••« . • ... .'-. ... ... 96 

" origin ox,' ••'. ... .*• a**'- •.-. .tf. ««• «»f 9-# 

is an inspissated Petroleum, ..« ... ... .«.*.. < 99* 

two- periods of inj^ction^ ..* ... .*'. . ..* . ...^ • 97 

•« universal distribution of, ..-i- ^ .^ ..* . ... . 98 

originates from underlying Devonian rooks, ..« ...'.>'... -101 

" now loriuofl, ..•.■ .*•.• ..••• ..•.■ •.-.■ ... * .*«« .•» XUX 

-^ localities where it has been disoovered, ..^ ... - •^. ...• lOS- 

views of U. S. Oemmissioner of Agrioulture respecting, 108 

occurs itf SKtidsloiie; lihAOStcAM) StiJol^; and MelBniior^io Shte^ ... ]jM' 

conclusions respecting, • ,,^ .rr ..^r ../ •..«. .,4. 198) 

-^ quantity raised at the Albert Mine^ .r^ .^. ..« ... «.. 109 

' analyses oi*, ./*■ ..'^ ./#• «/«■ .#. .»* ..» ... aUv' 

Antimony, deposits in Prince William Ptoiih, .«<. « ... ... 172 

altitude of the Mines above Uie sea, ^.^ i*. .... ... 172 

by whom developed, ... ... «.. ... ... ..« «,k 'IfS. 
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Antimony, character of the Rock, 

cracks and dislocations, 

character of the veins, 

"^"^"^ wu6 X^110| •■■ ••• ••• ••• ••• 

- probable extent and richness of the ore, 

production and uses of Antimony, 

importation of, into Great Britain, 

■ favourable circumstances connected with the development of 

Antimony deposits in Prince William Parish, 
-: — most important alloys of, 

additional note on, 

veins of two ages in Prince William Parish, 

Area of good land in the Province, 

^Artesian fveiis, •-• ••• ■•• ..• ••• «.■ 
Argentiferous Lead ores, 

erroneous impressions respecting, 

Argillites, on the Tobique, \, 

Asphaltic Shales. See Albert Shales. . 

Atmosphere, influence on metallic veins, 

Authors, list of, referred to, 

Supplementary list. See Appendix. 

Axes, several parallel, 

Axes, anticlinal and synclinal, in Albert County, ... 

Axes, anticlinal, numerous on the S. W. Miramiohi, ... 
Axis, great granite, importance of, ... 

^- geographical and geolo^cal consequences 

— work it has apparently iaccomplished, 

— Grand Lake anticlinal, ... , «. 

— anticlinal in Albert County, 



of, 



th« 
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288 
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245 
212 
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48 
87 
45 
41,47 
47 
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78 
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Bailey, Professor, his Notes on the Geology and Botany of N. B., and B«port 

on the Minos and Minerals of N. B., 

his views respecting Albertite, 

Baltimore Shales. .See Albert Shales. 
Bathurst, Lower Carboniferous Rooks at, 
copper ores at, ... 
section of rocks at, 
Baiyta, sulphate of, its uses, 
Beaver in Gulquac Lake, 

Beaches, marine, 

BiDings E., his co-operation with respect to th«i Fossils of New 
Ktumens, recent discoveries of, ... 

Professor Hunt on. 

Bitter spar, 

BircUy list of, in New Brunswick. See Appendix 
Blue Mountain, view from the summit of. 
Bog iron ore, in drift, 
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JDOET Jxl.8Ii^Su6Sw* ••• ••■ ••• «•• •«• ••• ••• ••• ■• 

Bona VENTURE Formation, at Bathurst, 

on Long Creek; on the Kennebeocasis, 

lift during) 

absence of coal in, 

Boulders, distribution of in the Protiace, 

how transported, 

^^"""^^ Uv^nT ii/iiu(su, ••• ••• ••• ••• ■•• ••• ••■ •• 

the country of, 

great magnitude of, on the Labrador Peninsula, 

Brunswick Antimony Company, their antimony deposits in Prinoe WiHiam, . . 

description of their workSy 

Brooke, Rev. Dr., meteorological tables of, 
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214 

57,50 

59 

60 

60 

183 

184 

184 

185 

186 

• ■ • 

Till 

172, 176 
251 



Caledonia Shales» See Albert Shales. 

Carbonifeboub Series, Lower, its distnbutioB in New Brunswick, ... 57 

general abeenee of Coal in, 61 

of Russia; Ireland, 61 

comparative table of, 67 

section of, from Douglas Hills, 78 

distribution of, in t^e valleys of the 

Kennebeccasie and Petitoodiae, ... 79, 80 

Oarbonifereus Period, life during, 82 

climate of, ..• ... ... ... ... ... 83 

Carboniferous Basin, character of the, 27 

remarkably level areas^ in, 27 

Carboniferous Series, the, 54 

in North-eastern America, 54 

distribution of, in New Brunswick, 56 

-^ the Tobique Outlier, 55 

of the Bay of Fundy, 55 

on the Restigouohe, 55 

escarpment at the Western termination of the 

Central area, 55 

the Central Triangular area, 68 

division of the rocks of the, 71 

review of, in the Province, ,,. 81 

Chaleurs, Bay of, (Sea of Fish,) character of, 33 

OMgnecto, called also Chinictou by the Jesuits in 1612, also Bale des Genes, 38 

CHmate, notes on, of New Brunswick, 245 

of winter season, 245 

— *— ^~- at St. Jonu, ..• ... ... ... ..• ... ... ... 248 

— — at Fredericton, ... ... ... ... ... ... ... 251 

Clay for brioks and pottery, ^ 217 

Clays, list of fossib in. See Appendix. 

Coast Line, the, ... ... ... ... ... ... .., ... 33 

36 



28*2 GENERAL INDEX. 



PAGE 

Coast Lino, change of, ... ... ... ... ... ... ... ... 87 

- _ in Nova Scotia, ... ... ... ... ... 37 

Tantamar Marsh, ... ... ... ... ... ... ... 38 

' sinking of, at Shediac, ... ... ... ... ... ... 38 

elevations and depressions of, 202 



Coal Fields, eastern, of America, area and distribution, 56 

New Brunswick, Nova Scotia, Newfoundland, Cape Breton, ... 56 

Coal, general absence of, in the Bonaventnre formation, 60, 72 

— general absence of, in Lower Carboniferous rocks of America, 61 

-— on the Bay of Cbaleurs, ... ••• ••• ... ... ... ... 72 

— productive measures in the Province, 76 

— the Grand Lake, quantity of, ... 76 

— — the Richibucto seam, ... ... ... ... ... ... ... 79 

— where it will probably be found, 81 

Coal Measures, section of, in Gloucester County, 73 

productive in New Brunswick, 76 

the direction in which they must be sought for, 77 

probable range of productive, 78 

- review of the, ... ... ..» ... ... ... ... 81 

Conglomerates, plastic, ... ... ... ... ... ... ... ... 52 

- supposed origin of, ... ... ... ... ... ... 52 

on the Bay of Fundy, 118,121 

Conglomerate, in the Tobique valley, 64 

suitable for furnaces, ..» ... ... ... ... ... 63 

Woodstock, analysis of, 68 

■ red, jaspery, coarse, porphyritic, magnesian, red and green, 

metamorphosed, on the coast of the Bay of Fundy, ... 119, 121 

Copper, sulphuret of, at Bathurst, 57 

— >— - origin of the, at Bathurst, ... ••• ... ... ... ... 61 

at the Vernon Mines, ... ... ... ... ... ... ... 115 

^'^'^^ Deanng wr&ps, ... ... ... •.• ... ... ... ... x x«f 

source of, at the Vernon Mines, 120 

lodes at the Vernon Mines, 122 

on the shores of the Bay of Fundy, 126 

- quantity exported from Canada, 144 

■ near the Grand Falls of the Nipbiguit, 147 

four miles above the Pabineau Falls, • 148 

on the Campbell River, 150 

on the Tattagouche, ... ... ... ... ... ... ... 149 

on Bull's Creek and Bedell's Cove, 171 

— ' near Woodstock, ... ... ..« ••• ... ... ... 171 

in Prince William Parish, 178 

Cumberland Basin and Bay Verte, project of a canal between, 37 

D 

Dawson, Dr., his Papers on the Flora of the Carboniferous epoch, and the 

Devonian epoch, ... ••• ... ... ... ... iz 

on the flora of the Coal measures in Gloucester, 73 
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on Blue Mountain Brook, 224 
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terraces at the mouth of, 201 

Grand Falls of the St. John, description of, 31 

geological features of, 132 

country above the, 133 
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Grand Lake, flora of the coal measures, 75 

quantity of coal raised at, 76 

Granite, modification of views respecting, xiii 
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distribution of, on the Nipisiguit, 44 
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on the South West Miramichi, occurs in the form of numerous 
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axis, importance of ... ... . . ; ... ... ... ... 47 
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with invdved patches of slate or schist on the Sheogomoc, 46 
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Mr. C. H. Hitchcock's views, 50 
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Grindstones, sandstone suitable fi^r, in the valley oi ih« Tebique, 63 

manufacture of, in the Province, ..« 230 

Grits, suitable for millstones, valley of the Tobique, ... 62 
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Grapliite, its presence militates against intense igneous action, 

Orecnland, glacial phenomenon in, 

Gypsnm, in the Tobique valley, 

where found in the Province, 

grand mural cliffs of, in Albert County, 

Oulf Stream, cause of its eastward flow, 

capricious character of the, 

Gulquao Lake, 
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Hibbard, Mr., his Antimony deposits in Prince William, 
Highlands of New Brunswick, their importance, 

geographical distribution of, ... 

elevation of, 

Hitchcock, Mr. C. H., his views respecting the former condition and origin 

of granite, ... 

on plastic conglomerates, 

reports Gold on the St Croix 

Honestones at Cap Bon Ami, 

on the Tobique, 

'* Horsebacks," 

Hunt, Professor Sterry, his co-operation with respect to the Bocks of N. B., .. 

his views respecting Indigenous Bocks, 
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on Petroleum, 

on origin of metals in Quebec group. 

Hydraulic limestones, 
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Igneous action, comparative rarity of, ... 

Indians of the Bay of Chigaecto, (1612,) 

Indian names of Bivers, &c., in New Brunswick. See Appendix. 
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Iron Mines on the St. John, mentioned by the Jesuits, 
Iron Ores of Woodstock, distribution of, 

their nature and origin, ... ... ... ... 

their composition, ... ..• ... ... ... 

character of the iron, 
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distribution of the ores, 
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their association with limestone, &c., 

the process of smelting them, 
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M. Chenot's gas-fuel process, 

the Swedish gas-fuel procees, 

the old process, ... ... ... ... ... 
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Iron Ores, superiority of the Woodstock ores, ... 

at Springfield, 

Iron, bog, origin of, 

distribution of, 

in Canada, where manufactured. 

Iron, blue phosliate of, ... ... .•• 
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214 
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Kennebeccasis, (Little Snake River,) valley of, ... 
Kaolin for Pottery, 
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79 
217 



Labrador Peninsula, description of the Boulders of tbo, 

glaciated region about Cariboo Lake, 

Lake Basins, origin of, ... ... ... ... ... ... ... 

Letite, Copper Mines of, ... ... ... 

- section of Rocks near mine, ... 

- mineral character of the strata, ... 

- fractures and dislocations at, 

- the Wheal Louisiana, 

- the Main and Subordinate Lodes, 

Life during the Carboniferous Period, 

— the Glacial Period, ... ... ... ... ... ... ... 

Lead ores, where the moat productive Deposits occur, 

argentiferous, remarks on, ... ... ... ... ... 

on Frye's Island, ... ... ... ... ... ... 

Lime, quantity manufactured in New Brunswick, 

« '< MflinA 

•^" AXAMAUIV, ••• ••• ... •.. ... 

Xiimestones, Tobique, ... ... ... 

■ anai YBiB vi , »*• ... ... ... ... ... ... ... 

tufaceous, on the Tobique, 

of the Province, analysis of, 

north of Norton Station, 

• at Butternut Ridge, 

L'Etang, great purity of, ... 

fossiliferous on Frye's Island, 

importance of, for agricultural purposes, 

localities where found in the Province, 

Logan, Sir W. E., his co-operation with respect to the Rocks and Fossils of 

New Brunswick, ... ... ... ... 

- letter to the Author, ... ... ... ... ... ... 

his opinion as to the occurrence of the Quebec group in 

New Brunswick, ... ... ... ... ... ... 

his enumeration of the metals and minerals the group 

coiimiiip. ... ••• ... ... ... ».. ... 

on the Upper St. John, 

discovers the relations of the *' Quebec group,'' 

opinions expressed in 1855 respecting his works, 



Long Lake, 



185 

186 

199 

136 

137 

188 

188 

189 

139, 140 

82 

200 

116 

116 

141 

240 

240 

63,64 

66 

64 

66 

81 

81 

142 

141 

237 

238 

X 
XV 

XV 

XV 

133 
144 
252 
152 



286 



GBNBBAL INDEX. 



Grapliite, its presence militates against intense igneous action, 

Oreenland, glacial phenomenon in, 

Gypsnm, in the Tobique valley, 

where found in tho Proyince, 

grand mural cli& of, in Albert County, 

Oulf Stream, cause of its eastward flow, 

capricious character of the, 

Gulquao Lake, ... ... ... ... 



FAOX 

52 
187, 191 

63 
240 

87 
211 
198 
151 



Hibbard, Mr., his Antimony deposits in Prince William, 

Highlands of New Brunswick, their importance, 

_ geographical distribution of, ... 

elevation of, 

Hitchcock, Mr. C. H., his views respecting the former condition and origin 

of granite, ... ... ... ... 

on plastic conglomerates, 

reports Gold on the St Croix, 

Honestones at Cap Bon Ami, 

on the Tobique, 

xiorseDacKB, ... ... ••• .*• ... •*• 

Hunt, Professor Sterry, his co-operation with respect to the Rocks of N. 

his views respecting Indigenous Bocks, 

- on Bitumens, ... .•• .., 

on Petroleum, ... 

on origin of metals in Quebec group, 

Hydraulic limestones, 

''^'"' ce uieuu), ... ... ... •*• .*• 



B.,.. 



zui 
20 
22 
23 

50 
52 
178 
128 
131 
210 

X 

50,51 

98, 101 

99 

145 

132 

229 



*•• 



^ 



Igneous action, comparative rarity of, 

Indians of the Bay of Chignecto, (1612^) ... 

Indian names of Bivers, &c., in New Brunswick. See Appendix. 
— — relics on the coast, ... 

Iron Mines on the St. John, mentioned by the Jesuits, 
Iron Ores of W.oodstock, distribution of, 

their nature and origin, 

their composition, 

character of the iron, 

its specific gravity, 

distribution of the ores^ 

— ^ their importance, ... ... ••• 

their association with limestone, &c., 

the process of smelting them, . 

comparative view of, 

M. Chenot's gas-fuel process, 
the Swedish gas-fuel process, 
the old process, ... ... ••• 



52 
38 

280 

28 

... 

xm 
161 
161 
162 
163 
164 
165 
165 
166 
166 
167 
168 
168 



QENERAL INDEX. 287 



PAOX 

Iron Ores, superiority of the Woodstock oreSi 169 

at Springfield, ... ... ... ... ... ... ... 108 

Iron, bog, origin of, ... ... ... .. ... ... ... ... 213 

distribution of, ... ... ... ... ... ... ... 214 

in Canada, where manufactured, 214 

Iron, blue phoshate of, ... ... ... ... ... ... ... ... 218 

K 

Kennebeocasis, (Little Snake River,) valley of, 79 

Kaolin for Pottery, ... ... .,< ... ... ... ... ... 217 

L 

Labrador Peninsula, description of the Boulders of tho, • 185 

glaciated region about Cariboo Lake, 186 

Lake Basins, origin of, ... ... ... ... ... ... ... ... 199 

Letite, Copper Mines of, ... ... ... ... ... ... ... ... 186 

- section of Bocks near mine, 137 

- mineral character of the strata, 138 

- fractures and dislocations at, ... ... ... ... ... ... 188 

- the Wheal Louisiana, ... ... ... ... ... ... ... 139 

- the Main and Subordinate Lodes, 139,140 

Life during the Carboniferous Period, 82 

the Glacial Period, 200 

Lead ores, where the most productive Deposits occur, 1 16 

argentiferous, remarks on, ... ... ... ... ... ... 116 

on Frye's Island, ... ... ... ... ... ... ... 141 

Lime, quantity manufactured in New Brunswick, 240 

— " " Maine, 240 

liimestones, Tobique, ... ... ... ... . * . . • > ... ... 63, 64 

""^'"^^ anaivsiB vi, ... ... ... ... ... ... ... ... oo 

tufaceous, on the Tobique, ... ... ... ... ... ... 64 

of the Province, analysis of, 66 

- north of Norton Station, ... ... ... ... ... ... 81 

. at Butternut Bidge, ... ... ... ... ... ... 81 

L'Etang, great purity of, 142 

fossiliferous on Frye's Island, 141 

importance of, for agricultural purposes, 237 

■ localities where found in the Province, 238 

Logan, Sir W. E., his co-operation with respect to the Bocks and Fossils of 

New Brunswick, ... ... ... ... ... ... x 

■ letter to the Author, ... ... ... ... ... ... zv 

his opinion as to the occurrence of the Quebec group in 

New Brunswick, ... ... ... ... ... ... xv 

his enumeration of the metals and minerals the group 

con m I ii P| ... ... ... ... ... k.. ... X V 

^— - on the Upper St. John, ... ... ... ... ... 133 

discovers the relations of the *' Quebec group,'' 144 

opinions expressed in 1855 respecting his works, 252 

Xjonsr jjajke. ... ... ... ... .«. ... ... ... *•• \v«m 



290 



OElTBBAIi IM^BX. 



Quebec Group, characteriBtio strata belonging to, 

metallifarons dsposlta.of, 

the Woodstock iron orea, 

manganese in, 

copper ores in, 

antimony ores in 

nickel, ... 

lead ores in, 

zinc ores, 

gold, ... 

silver, ... 

section of the, as it occors in Oonada; ifhe OrieanB Seolion 

and the Phillipsborg Seetitni, 
Qacbec, meteorology of, compared with St John and 'FMlerieton, 



PAOB 

156 
160 
161 
170 
170 
172 
176 
178 
178 
178 
178 

179, 181 
^«, 251 



Relations of the Jestdto'^uoted, 



u 



« 



*' Restgouch " Indians, mentioned by the Jtsstdts, 

conyerted 164^, 

IKestigonche, hidtorical asBociations of, 

Vh. 'Bibhardson's descriptadn Of, 

Richibuctou, (River of Fire,) Coal seam of, 

conntry north of, ... 

Knk, Dr., on Greenland glaciers, 

Rivers, action of on their banks, 

Robb, Mr. Charles, 

Robb, Dr. James, his geological map, ... 

his trustworthy boservations, 

on the Richibncto coal seam, 

on the limestones of Bnttemut Bridge, 

suggests the name *' Albertite/' 

his views respecting it8:;4|rigin, 

his opinions respecting the '' Coal Eield^' of New Brunswick 

Robinson, Major, his section acro^ theTobigue val^y, .... 

section from Miramichi Lake to the Restigouche, 

section on the north shorty 

survey of a Railway Line from Halifax to Quebec^ 

Bocks, classification of New Brunswick, 

— outline of the distribution of, ... 



21 

28 

209 

82 

32 
32 
79 
82 
195 
210 

X 

ix 

X 

79 
81 
91 
'94 
70 
25 
25 
27 
28 
40 
41 



••• 



•• < 



Salines of the Gulf, 
Salt Springs of Sussex and Upham, 
Sandstones in the Tobique Valley, 
Scythstones at Cape Bon Ami, 



»• • 



• • • 



284 

288 

63 

128 



6BNB&AL ^TDBX. Hl^l 



PAOtt 

SiMfion (Greological) of Garbonifeicous Rocks neav Batbiarst^ • ... 58 

in the vallej gf the Tobique, ... ^ 65 

Tobique and Albert County compared, ... 67 

of tbe coal xntasuros u| G^loucester Coon^, 73 

on tb^ Memramcook, . ,., ... 80 

nortb of Norton Station, 81 

In Albert County, (Dr. Dawson's,) ... 85 

on Cape Demoiselle Bead, 87 

on tbe Petitcodiac, ... 88 

at Taylor's MiU site, 88 

' at Hillsborougb, ... ... ... ... ... ... 89 

at Cape Bon Ami, ... •,• ... ... ... 128 

on tbe Mascaban Peninsula, (Letite,) 137 

of tbe Quebec Group, 179 

Silver, in a jasper boulder y ... ••• •.» ..• <•• •«• ... 178 

Stepbens, Mr., bis energy in developing the mineral V€ialth oi the Pvovimcei... 170 

SoBFACE Geology, ;« « ••• ,.• 182 

Section (topographical) from Miramichi Lake to the lU^tigoucbe, 25 

from Pickard's Mills to the Gra^d Falls^ 26 

from Goose Creek to Sussex Vale, ... ... ... 27 

at Fredericinky •«« ••• *^. ..• ••• ... 204 

SiLtJBiAN Upper and MropLs Series. (See Upper SUurian.) ... ... ^ 127 

Sisions Ridge — fine hardwood land, , ... ... ... ... 25 

Sbell Marl, distribution and origin of, ••• 217 

Shiktehawk, altitude of, source of^ , 26 

St. John River, formerly ''La Riviere de la Grand Baie," 29 

when discovered, errors concerning the date, 28 

Tidal Falls of, described by the Jesuits, ... 20 

■ xttdiaB nsflNS vt, «.» ... •*• ... ... ... *'^9 **^ 

"""""' sources oi, ... ... ... ... ... ••. ... £v 

G^and Fdls of, erroneous altitudes of, 29 

churacter of the River below the (hind ^alh, 31 

- sotuidings in, ... ... ... ... ... ... ... 31 

■"'^~"^~* DaTs OI, ... ... ... «.•" ... '^... ... ... Ofai 

its source reached in 1652, ' 29 

— — terraces on the, ... ... ... ... ... ... 204 

Gfiind Falls of tfre, ... * 207 

Tidal Falls at the mouth of^ ... 209 

sotmdings near the mouth of, ... 209 

periods of iVeezing and opening, 246 

St. John City, meteorology of, ... v.. ... 247 

T 

TstiRAGES, three kinds of, #•> . ** 200 

marine, on tbe Bay of Fundy, ..t ^^ 201 

at the mouth of Goose Creek, ... ... 201 

Glacial Lake, ... ... ... ... . • * ... ... 208 

"~^"^~~ xviY er, .«t t.i ..t «»• .1* ••« ... ... iwvO 



292 



OBMSBAL INDBS. 



• • • 



a 



TEasACES, at the mouth of the Nerepis, 

opposite Gkigetown, 

at Frodericton, 

on the Poor HooBe Road (Fre^riotOn), 

on the College Road, 

alluvial terraces, 

' at the Grand Falls, 

— - on the St. John, 
Tidal Falls at mouth of St. John, 
Tides in the Bay of Fundj, 

— at St. John and at Shediac, 

— at Cumberland Basin and Bay Yerte, 

Toronto, meteorology of, 

Toinque, the, as seen from Blue Mountain, 

•^ Major Robinson's section, across the valley of, 

valley of, once an inland lake, 

outlier, lower Carboniferous Roeks, . « . 

limestones of, 

' ^rpsum of, ••• ••• ••• •*• •< 

section of rocks in valley of, 

rocks, compared with those of Albert County, 

Tnq>, Epidotic, on Uie Bay of Fundy, ... 

- bright green, ..• ••• ••• 

intrusive, and copper-bearing, 

at Cape Bon Ami, ... . ; . • ... 



• • • 



•• • 



••• 



ti 



. . < 



'^ t • 



• . • 



V. • 



• 4. 



PAGE 

20S 

203 

204 

204 

205 

205 

207 

208 

200 

36 

36 

37 

250 

24 

25 

26 

62 

63 

63 

65 

67 

117 

118 

119 

128 



Uppeb Silubian Sebies, 



• « . 



boundaries of, in th^ northern 
vince, ... ... 

section in, .4. ' ... 

on the Upsalquitch, 

fossils in, at Cape Bon Ami, 

on the Tobique, 

beautiful Argillites in, 

on the St. John, 

Sir W. E. Logan's description, 



part of the Pro 



• » • 



Upsalquitch, (^* the River that runs out small,") 
•. altitude ef Grand Falls, 

. character of the banks, 

f ~^—' drift on, ... ... •*. ... 

geological features of, 

chain coral near Ramsay's Portage, 

UpBalquitch Lake, height above the sea, 

height of mountains near, •.. 

tJpthrow, extensive, west of the St. John, 



•'. * 



•*.• 



. ** 



• t 



. < . 



127 

127 
128 
130 
129 
131 
131 
132 
133 
129 
129 
130 
130 
180 
131 
129 
129 
202 



6BNXRAI. IirOEZ. 



293 



PAGE 



Vernon Copper Mines, 

general arrangement and charaoter of the rocks at, 

the rocks on the coast, 

■ Intrusive traps at, 

copper bearing traps on the coast, 

newer traps at, •.. ... ... ... 

special charaoter of the Sedimentary Rocks, 

the copper lodes, 

the Peacock vein, 

~—^ the vein stime, 

course of the levels, 

the Green vein and Spur vein, 

origin jof the Green vein, 

Veins, Metalliferous, origin of, 

- argentiferous lead, 

influence of the atmosphere on , 



Vein Stone, 



w 



*T IMjI, •.• ••• ••• •.• .*• •*• ... •! 

Wilkinson, his Map of the ProTince, 

Whale, the White, nnmeroiu in the Bay of Ghaleurs in 1864, 
Woodstoak, Conglomerate at, ... 

iron ores. See Iron Ores. 

Iron Works, capacity of, 



Z 



115, 117 
117 
118 
119 
120 
121 
121 
122 
128 
124 
124 
125 
126 
115 
116 
171 
124 



214 
28 
84 
67 



Zinc ores in Prince William Parish, 



168 



178 



\ 



r 



567.15 .N53 C.I 

A praNmliury raport on til* 0* 
Stanford umvarattvUbTMlM 



3 6105 032 169 968 




